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1 

TITLE 

AH6I0TENSIH IZ RECEPTOR 
5 BLOCKING IHZDAZOLZNONS DERIVATIVES 

r.RQSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part of U.S. 
implication Serial Number 07/747,023^ filed August 19, 
10 1991. 

BACKSRQPyP OF THE INVENTION 
Field Qf the Inventign 

15 

This invention relates to novel sxibstituted 
imidazolinone derivatives. The invention also relates 
to pharmaceutical compositions containing the novel 
imidazolinone derivatives and pharmaceutical methods 

20 using them, alone and in conjugation with other drugs. 

The compounds of this invention inhibit the action 
of the hormone angiotensin II (All) and are useful 
therefore in alleviating angiotensin induced 
hypertension. The enzyme renin acts on a blood plasma 

25 a2-globulin, angiotensinogen, to produce angiotensin I, 

which is then converted by ACE to All. The latter 
substance is a powerful vasopressor agent which has been 
implicated as a causative agent for producing high blood 
pressure in various mammalian species, such as the rat, 
30 dog, and man. The compounds of this invention inhibit 
the action of All at its receptors on target cells and 
thus prevent the increase in blood pressure produced by 
this hormone-receptor interaction. By administering a 
compound of this invention to a species of mammal with 
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hypertension due to All, the blood pressure is reduced. 
The compounds of this invention are also useful for the 
treatment of congestive heart failure. Administration 
of a compound of this invention with a diuretic such as 
5 furosemide or hydrochlorothiazide, either as a stepwise 
combined therapy (diuretic first) or as a physical 
mixture, enhances the antihypertensive effect of the 
compo\ind. Administration of a conpound of this 
invention with a NSAID can prevent renal failure which 

10 sometimes results from administration of a NSAID. 

Several peptide analogs of All are known to inhibit 
the effects of this hormone by competitively blocking 
the receptors, but their experimental and clinical 
applications have been limited by the partial agonist 

15 activity and lack of oral absorption (M. Antonaccio, 
Clin. Exp. Hypertens., 1982, A4, 27-46; D. H. P. 
Streeten and G. H. Anderson, Jr., Hf^rxlhOOk gf 

ff YP^^l-pn^Hrtn. riiniral PharmaroloffV of Ant i ri^^firtf nsive 

Umas., ed., A. E. Doyle, Vol. 5, pages 246-271, Elsevier 
20 Science Publisher, Amsterdam, The Netherlands, 1984) . 

Several non-peptide antagonists of All have been 
disclosed. These compounds are covered by U.S. Patents 
4,207,324; 4,340,598; 4,576,958; 4,582,847; and 
4,880,804; in European Patent Applications 028,834; 
25 245,637; 253,310; and 291,969; and in articles by A. T. 
Chiu, et al. (£ur. J. Pharm. Exp. Therap., 1988, 157, 
13-21) and by P. C. Wong, et al. (J. PJiarm. Exp. Therap, 
1988, 247, 1-7). All of the U.S. Patents, European 
Patent Applications 028,834 and 253,310 and the two 
30 articles disclose substituted imidazole compounds which 
are generally bonded through a lower alkyl bridge to a 
substituted phenyl. European Patent Application 245,637 
discloses derivatives of 4, 5, 6, 7-tetrahydro-2H- 
imidazo[4, 5-fi]pyridine-6-carboxylic acid and analogs 
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3 

thereof as antihypertensive agents^ specifically Ca2+ 
channel blockers . 

L. Chang et al., in EP 0 412 594 A (filed July 23, 
1990) disclose substituted triazolinones, 
5 triazolinethiones, and triazolinimines of the formula: 




These are claimed to be antagonists of All which are 
10 useful for treating hypertension, congestive heart 
failure (CHF) , and elevated intraocular pressure. 

C. Bernhart et al., in WO 91/14679 (published 
October 3, 1991) disclose heterocyclic N-substituted 
derivatives of the formula 

15 
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4 



These compounds are disclosed to be antagonists 
All which are useful for treating cardiovascular 
disorders such as hypertension. 

F. Ostermeyer et al., in EP 475,898 (published 
5 March 18, 1992) disclose heterocyclic N-substituted 
derivatives of formula 




10 These conpounds are disclosed to be antagonists c 

All which are useful for treating cardiovascular 
disorders such as hypertension. 

p. Herold and P. Biihlmayer in EP 0 407 342 A2 
disclose substituted pyrimidinones, pyrimidinethiones, 

15 and pyrimidinimines of the formula: 



These are claimed to be antagonists of All which 
20 useful for treating hypertension. 

E. Allen, et al. in EP 0 419 048 A (filed 
August 21, 1990) disclose a similar series of 
pyrimidinones which are claimed to be antagonist 
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useful for the treatment of CHF and elevated Intraocular 
pressure. 

SUMMARY QF THE INVENTION 
The present invention provides novel angiotensin II 
receptor antagonists of formula (I), pharmaceutical 
compositions containing compounds of formula (I) and 
therapeutic methods using them 



R7 

Re N Rio 
(CH2)n 



10 R2 

wherein: 

is other than in the ortho position and is: 



R13 

R2 



15 R2 is 

(a) H, 

(b) halo (F, CI, Br, I), 

(c) C1-C4 alkyl, 

(d) C1-C4 alkoxy, 
20 (e) C1-C4 acyloxy, 

(f) C1-C4 alkylthio, 

(g) C1-C4 alkylsulfinyl, 

(h) C1-C4 alkylsulfonyl, 

(i) hydroxy (C1-C4) alkyl, 
25 (j) aryl (C1-C4) alkyl. 
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6 



(k) -CO2H, 

(1) -CN, 
(m) 

(n) -SO2NHR21, 

5 (O) -NH2/ 

(p) C1-C4 alkylamino, 

(q) C1-C4 dialkylamino, 

(r) -NHSO2R20, 

(s) -NO2, 

10 (t) furyl, 

(u) aryl; 

wherein aryl is phenyl optionally substituted with 
one or two substituents selected from the group 
consisting of halo, C1-C4 alkyl, C1-C4 alkoxy, -NO2, 
15 -CF3, C1-C4 alkylthio, -OH, -NH2, C1-C4 alkylamino, C1-C4 
dialkylamino, -CN, -CO2H, -CO2CH3, -CO2CH2CH3, -CO2- 
benzyl; 
r3 is 

(a) H, 

20 (b) halo, 

(c) C1-C4 alkyl, 

(d) C1-C4 alkoxy, 

(e) C1-C4 alkoxy alkyl; 
r4 is 

25 (a) -CN, 

(b) -NO2, 

(c) -C02R^^; 
R5 is 

(a) H, 

30 (b) C1-C6 alkyl, 

(c) C3-C6 cydoalkyl, 

(d) C2-C4 alkenyl, 

(e) C2-C4 alkynyl; 
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R6 is 

(a) Ci-Cio alkyl, 

(b) C3-C8 alkenyl, 

(c) C3-C8 alkynyl, 

5 (d) C3-C8 cycloalkyl, 

(e) C4-C8 cycloalkenyl, 

(f) C4-C10 cycloalkylalkyl, 
(9) C5-C10 cycloalkylalkenylr 
(h) C5-C10 cycloalkylalkynyl, 

10 (i) -(CH2)sZ(CH2)inR5, 

(j) phenyl^ optionally substituted with 1-2 
sxibstituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2/ •NH2# -OH and benzyloxy, 

(k) benzyl, optionally substituted on the phenyl 
15 ring with 1-2 substituents selected from the group of 
halo, C1-C4 alkyl, C1-C4 alkoxy and -NO2; 

R"^, R^, R^, and R^O are independently chosen from 

(a) H, 

20 (b) Ci-Cs alkyl, 

<c) Ci-Ce perfluoroalkyl/ 

(d) C3-C6 cycloalkyl, 

(e) -NO2, 

(f) -CN, 

25 (g) -CONR15r16^ 

(h) -CO2RI'', 

(i) -ORl«, 

(j) -(CH2)nCONRl5Rl6 where n is 1-4, 

(k) -(CH2)nC02R^'' where n is 1-4, 

30 (1) <CH2)nOR^®. where n is 1-4, 

(m) aryl, wherein aryl is as defined above, 

(n) -CH2 aryl, wherein aryl is as defined above, 

(o) r7 and R^ taken together are -(CH2)t~f or 
-(CH2)mX(CH2)q-, 
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r9 and taken together can be S, or O; 



(P) 
Rii is 

(a) H, 

(b) C1-C4 alkyl, 

5 (c) C1-C4 cycloalkyl, 

(d) phenyl, 

(e) benzyl; 
Ri2 is 

(a) H, 

10 (b) methyl, 

(c) benzyl; 
Ri3 is 

(a) -CH2CO2H, 

(b) -C(CF3)20H, 

15 (c) -CONHNHSO2CF3, 

(d) -CONHOR12, 

(e) -CONHSO2R20, 

(f) -CONHSO2NHRI9, 
(g> -C(0H)Rl9P03H2, 

20 (h) -NHCONHSO2R2O, 

(i) -NHPO3H2, 

(j) -SO2NHCORI9, 

(k) -OPO3H2, 

(1) -OSO3H, 

25 (m) -P0(0H)Rl9r 

(n) -PO3H2, 

(o) -SO3H, 

<p) -S02NHR19, 

(q) -NHSO2NHCORI®, 

30 (r) -SO2NHCONHRI9, 



(s) 



N-N 
H , 
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9 



(t) 



(u) 



N-N 



(V) 



N-N 
H 

Rl4 is 
(a) 

(b) C1-C4 alkyl, 
10 (c) aryl, wherein aryl is defined as above, 

(d) benzyl, 

(e) CORil, 

(f) CONHRii; 

r15 an<j r16 are independently 

15 (a) H, 

(b) C1-C6 alkyl, 

(c) aryl, wherein aryl is as defined above, 

(d) aryl {C1-C4) alkyl, where aryl is as defined 
above, 

20 or taken together constitute a 

(e) piperidine ring, 

(f) morpholine ring, 

(g) piperazine ring, optionally N-svibstituted with 
Ci-Cg alkyl, phenyl or benzyl; 

25 Rl'^ is 

(a) H, 

(b) C1-C6 alkyl, 

(c) phenyl, 

(d) benzyl; 
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10 

Rl8 is 

(a) H, 

(b) Ci-Ce alkyl, 

(c) phenyl, 
5 (d) benzyl; 

Ri9 is 

(a) H, 

(b) C1-C5 alkyl optionally substituted with a 
substituent selected from the group consisting of aryl, 

10 where aryl is as defined above, heteroaryl where 

heteroaryl is as defined above, -OH, -SH, C1-C4 alkyl, 
C1-C4 alkoxy, C1-C4 alkylthio, -CF3, halo, -NO2, -CO2H, 
-CO2CH3, -C02-benzyl, -NH2, C1-C4 alkylamino, C1-C4 
dialkylamino, -PO3H2, 

15 (c) aryl, where aryl is defined as above, 

(d) -CH2 aryl, where aryl is defined as above, 

(e) heteroaryl, 

wherein heteroaryl is an unsubstituted, 
monosubstituted or disubstituted 5- or 6-meinbered 

20 aromatic ring which can optionally contain from 1 to 3 
heteroatoms selected from the group consisting of O, N, 
and S and wherein the substituent s are members selected 
from the group consisting of -OH, -SH, C1-C4 alkyl, C1-C4 
alkoxy, -CF3, halo, -NO2, -CO2H, -CO2CH3, -C02-benzyl, 

25 -NH2, C1-C4 alkylamino, C1-C4 dialkylamino; 
r20 is 

(a) aryl, where aryl is defined as above, 

(b) C3-C7 cycloalkyl, 

(c) C1-C4 perfluoroalkyl, 

30 (d) C1-C4 alkyl optionally substituted with a 

substituent selected from the group consisting of aryl, 
where aryl is as defined above, heteroaryl where 
heteroaryl is as defined above, -OH, -SH, C1-C4 alkyl, 
C1-C4 alkoxy, C1-C4 alkylthio, -CF3, halo, -NO2/ "CO2H, 
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-CO2CH3, -COa-benzyl, -NH2, C1-C4 alkylamino, C1-C4 
dialkylamino, -PO3H2/ 

(e) heteroaryl, where heteroaryl is as defined 
above; 
5 r21 is 

(a) H, 

(b) Ci-Ce alkyl, 

(c) phenyl, 

(d) benzyl, 

10 or taken together constitute a 

(e) piperidine ring, 

(f) morpholine ring, 

(g) piperazine ring, optionally N-substituted with 
Ci-Cg alkyl, phenyl or benzyl; 

15 

X is 

(a) S, 

(b) 0, 

(c) SO, 
20 (d) SO2, 

(e) CHR", 

(f) NR"; 



Z is 

25 (a) -0-, 

(b) -S-, 
<c) -NRII-; 
m is 1 to 5; 
n is 1 to 4; 
30 q is 1 to 5; 
t is 2 to 5; 

or a pharmaceutically acceptable salt thereof. 
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15 



20 



25 



Preferred compounds of this invention are those of 
formula (I) wherein 



(a) Ci-Cio alkyl, 

(b) C3-C10 alkenyl, 

(c) C3-C10 alkynyl, 

(d) C3-C8 cycloalkyl, 

(e) phenyl, optionally substituted with 1-2 
substituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2, -NH2f -OH and benzyloxy, 

(f) benzyl, optionally substituted on the phenyl 
ring with one or two substituents selected from the 
group consisting of halo, C1-C4 alkyl, C1-C4 alkoxy and 
-NO2; 

r7, r8, r9^ RiO are independently 

(a) H, 

(b) C1-C4 alkyl, 

(c) C1-C4 perfluoroalkyl, 

(d) C3-C6 cycloalkyl, 

(e) phenyl, optionally s\ibstituted with one or two 
substituents selected from the group of halo, C1-C3 
alkyl, C1-C3 alkoxy, NO2, CF3, NH2f and OH, 

(f) r'' and r8 taken together are -(CH2)t-r or 
-(CH2)mX(CH2)q-, 

(g) r5 and R^^ taken together can be S, O; 



R^ is in the para position and is 



5 



R13 




r6 is 
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Rl3 is 

(a) -CONHSO2R20, 

(b) -NHCONHSO2R20, 
(c> -1IHSO2NHCOR15, 

5 (d) -PO3H2, 

(e) -SO3H, 

(f) -S02NHR19, 

(g) -SO2NHCOR19, 

(h) -SO2NHCONHR19, 
10 (i) 

N-N 

-CONH-^N-N 

H ; 

or a pharmaceutically acceptable salt thereof. 

Still more preferred are compounds of the above 
15 preferred scope formula (I) wherein 
r6 is 

(a) C1-C7 alkyl, 

(b) C3-C4 alkenyl, 

(c) C3-C4 alkynyl, 

20 (d) phenyl/ optionally substituted with 1-2 

substituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2, -NH2, -OH and benzyloxy; 

r13 is 

25 (a) -CONHSO2R20, 

(b) -NHCONHSO2R20, 

(c) -NHSO2NHCORI9, 

(d) -SO2NHRI9, 

(e) -S02NHC0R1S, 
30 (f) -S02NHCONHR19; 

or a pharmaceutically acceptable salt thereof. 
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10 



15 



20 



25 



Most preferred due to their activity as angiotensin 
II antagonists are compounds of the more preferred scope 
wherein 
is 



or a pharmaceutically acceptable salt thereof. 

Illustrative of the most preferred compounds of the 
invention are the following: 

N- ( (4 • - ( ( (4-oxo-2-propyl-8-thia-l/ 3-diazaspiro- 
((4.5)) dec-l-en-3-yl-methyl) ) - ( (1, 1 « -biphenyl) ) -2- 
ylsulfonyl) ) -benzamide 

• N- ( (4 '-( ( (4-oxo-2-propyl"l,3-dia2aspiro( (4.4) )non- 
l-en-3-yl) methyl) ) { (1, 1 •-biphenyl-2-ylsulfonyl) ) - 
benzamide 

N-((4'-( ( (4-oxo-2-butyl-l,3-diazaspiro( (4.4)) non-1- 
en-3-yl ) methyl ) ) ((1,1' -biphenyl-2-ylsulf onyl) ) - 
benzamide 

N- ( ( 4 ' - ( 4 , 5-dihydro-4 , 4-dimethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) ) -benzamide 

• N- ( (4 (4, 5-dihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) ((1,1 '-biphenyl) ) -2- 
ylsulfonyl) )-4-chlorobenzamide 



R13 
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• N- ( (4 ( ( (4-oxo-2-propyl-8-thia-l, S-diazaspiro- 
{(4.5)) dec-l-en-3y-l-niethyl) ) - ( (1, 1 • -biphenyl) ) -2- 
ylsulf onyl) ) -hexanamlde 

5 • N-((4'-(( (4-oxo-2-propyl-l,3-diaza8piro((2.4))hept- 
l-en-3-yl) methyl) ) ( (1, 1 •-biphenyl-2-ylsulfonyl) ) - 
hexanamlde 

• N- ( (4 ( ( (4-oxo-2-propyl-l, 3-diazaspiro ((4.4) )non- 
10 l-en-3-yl) methyl) ) ( (1, 1 '-biphenyl-2-ylsulf onyl) ) - 

hexanamlde 

• N- ( (4 ( ( (4-oxo-2-propyl-l, 3-dia2aspiro{ (4 . 5) )dec-l- 
en-3-yl) methyl) ) ( (1, 1 •-blphenyl-2-ylsulfonyl) ) - 

15 hexsmamlde 

• N- ( (4 '- ( ( (4-oxo-2-butyl-l,3-diazasplro ( (4 . 4) )no^-l- 
e^-3-yl)methyl) ) ( (l,l'-biphenyl-2-ylsulfonyl) )- 
hexanamlde 

20 

• N- ( (4 • - ( 4 , 5-dihydro-4 , 4-dlmethyl-5-oxo-2-propyl-lH- 
Imldazol-l-ylmethyl) ((1,1 '-blphenyl) ) -2- 

ylsulf onyl) ) -hexanamlde 

25 • N-((4'-(4,5-dlhydro-4/4-dicyclopropyl-5-oxo-2- 

propyl-lH-lmldazol-l-ylmethyl) ( (1, 1* -blphenyl) ) -2- 
ylsulfonyl) ) -hexanamlde 

• N- ( ( 4 • - ( 4 , 5-dihydro-4 , 4-blstrlf luoromethyl-5-oxo-2- 
30 propyl-lH-imidazol-l-ylmethyl) ( (1, 1 '-blphenyl) ) -2- 

ylsulfonyl) ) -hexanamlde 
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N- ( (4 (4/ 5-dihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
ilnidazol-l-ylInethyl)-3'-methyl( (l,l'-biphenyl) )-2- 
ylsulfonyl) ) -hexanamide 

5 • N- ( (4 (4, 5-dihydro-4, 4-diinethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) -4-propyl ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) ) -hexanamide 

• N- ( (4 (4, 5-dihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
10 imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 

ylsulfonyl) ) -trif luoroacetamide 

3, 5-dihydro-5, 5-dimethyl-2-propyl-3- [ (2 ' - (N- 
( (phenylsulf onyl) carboxamido) biphen-4-yl) methyl] 
15 imidazol-4-one 

Pharmaceutically suitable salts include both the 
metallic (inorganic) salts and organic salts; a list of 
which is given in Remington's Pharmaceutical Sciences, 

20 17th Edition, page 1418 (1985) . It is well known to one 
skilled in the art that an appropriate salt form is 
chosen based on physical and chemical stability, 
flowability, hydroscopicity, and solubility. Preferred 
salts of this invention for reasons cited above include 

25 potassixam, sodium, calcium, and ammonium salts. 

Dftt-ailed Description 

Synthesis 

The coitqpounds of formula (I) may be prepared using 
30 the reactions and techniques described in this section. 
The reactions are performed in solvent suitable to the 
reagents and materials employed and suitable for the 
transformation being effected. It is understood by 
those skilled in the art of organic synthesis that the 
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functionality present on the imidazole and other 
portions of the molecule must be consistent with the 
chemical transformations proposed. This will frequently 
necessitate judgment as to the order of synthetic steps, 
5 protecting groups required, deprotection conditions and 
activation of a benzyllc position to enable attachment 
to nitrogen on the imidazole nucleus. Throughout the 
following section, not all compounds of formula (I) 
falling into a given class may necessarily be prepared 

10 by all the methods described for that class. 
Substituents on the starting materials may be 
incompatible with some of the reaction conditions 
required in some of the methods described. Such 
restrictions to the siabstituents which are conqpatible 

15 with the reaction conditions will be readily apparent to 
one skilled in the art and alternative methods described 
must then be used. The compounds of this application 
that have a chiral center may be resolved into the pure 
or partially pure optical isomers by any of the 

20 appropriate procedures known to those skilled in the 
art. 

The compounds of formula (I) can be prepared by 
alkylating the alkali-metal salt of the imidazoline la 
using appropriately protected benzyl halide, mesylate 
25 (OMs), or tosylate (OTs) derivatives 2 as shown in 
Scheme 1 
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firBBME 1 



R7 

p' 1. base n V_d9 

Re^N-^Rio 2. Q (CH2)n 
H (CH2)n 
la 




R2 
2 

Q = I, Br, OMs, OTs 

5 The alkylation produces a mixture of the two 

regioisomers using ether sodium hydride or potassium 
carbonate as base. The regioisomer is the major and 
the n3 is the minor products. These two isomers can be 
separated and purified using conventional separation 

10 techniques such as chromatography or crystallization. 
In those cases where separation of regioisomers is 
difficult by conventional techniques, the mixture can be 
transformed into suitable derivatives that can be 
separated by usual separation methods . They possess 

15 distinct physical and biological properties. 

The benzyl halides of formula 2 can be prepared as 
described in European Patent Applications 400 974; 
401 030; 400,835 and references therein, 

The starting imidazolinones are readily available 

20 by any number of standard methods . For example 

imidazolinone of formula 1 can be prepared as shown in 
Scheme 2. The amino nitrile 3 is readily obtainable 
from aldehydes and ketones via the Strecker Synthesis 
and various modifications thereof (r7= r8 « CF3, Y. V. 

25 Zeifman, N. P. Gambaryan, I. L. Knunyants, PoM ■ Rcad> 
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Nauk.S.S.S.R. , 153 ^ 1334, 1963) . Treatment of the amino 
nitrile with triethyl amine and one equivalent of the 
appropriate acyl or aroyl chloride 4 in methylene 
chloride at room temperature overnight/ gives the 
5 corresponding amidonitrile 5. Alternatively, the 

nitrile can be made following the procedure described in 
German patent disclosure DE3704100A1. The nitrile can 
be hydrolyzed to the diamide 6 using standard procedures 
such as treatment with hydrochloric acid followed by 

10 ammonium hydroxide. Treatment of the diamide with 1 N 
sodium hydroxide as described in E. Hohr, J. Pract. 
Chem . , QXf 49, 1910, gives the imidazolinone 1. 

Alternatively, imidazolinones of formula 1 can also 
be prepared as shown in Scheme 3. Treatment of the 

15 amino acid 7 with tert -butyl pyrocarbonate 4 with two or 
more equivalents of base gives the BOC (tert- 
butyloxycarbonyl) protected amino acid 5, M. Bodanszky 
and A. Bodanszky, The Praetice of Peptide Chemistry, 
1984. The protected amino amide 6 can be synthesized 

20 from the active ester followed by treatment with 

ammonia. Deprotection using HCl gas gives the amino 
amide hydrochloride 7. Treatment with two or more 
equivalents of base and the appropriate acyl or aroyl 
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ggHEME 



. ..X. + CI^R^ ^ HN CN 



HgN CN 



R6 
5 



2.NH4OH o«| NH2 
R« 

6 



I.HCI(conc) "'><^o 



HN T. RB^N-^O 

H 



5 chloride gives the diamide 6 which can be cyclized by 
treatment with 1 N sodium hydroxide as described above. 

Likewise, compound 6 may be obtained by reacting 
amino acid with the requisite acid chloride by either a 
Schotten-Baumann procedure, or simply stirring in a 

10 solvent such as methylene chloride in the presence of 
base such as sodium bicarbonate, pyridine or triethyl 
amine followed by coupling reaction with ammonia via a 
variety of amide or peptide forming reactions such as 
DCC coupling, azide coupling, mixed anhydride synthesis 

15 or any other coupling procedure familiar to one skilled 
in the art. 

The use of 1-amino-l-cycloalkylcarboxylic acids in 
the above procedure provides the imidazolinone starting 
materials for the preparation of the spiro-s\abstituted 
20 imidazolinones of formula (I) . 
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SgggME % 



^ .OH * >0^0^0^ 



o 

8 



BOON 



1. Dicydohexyl V 
^A^OH carbodiimide BOON y ^ 

• IT > u rv 



" O 2.NH3 
9 3. HCI 



H O 
10 



O 



11 



V O NaOH R7 

0=1 NH2 rs'^N'^O 
R« H 

6 1 



5 Imldazolinones of formula 1 can also be prepared 

following the procedure described in Japanese Patent 
disclosure JP 58055467, and the procedure by H. Lehr, 
J ■ Am ■ Chem . Sac . . 25., 3640, 1953 and references 
therein. 

10 Imidazolinones of formula 1 wherein R*? an r8 are 

both phenyl can be prepared as shown in Scheme 4 by 
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reaction of benzil 12 with alkyl or aryl amidine 
hydrochloride 13^ A. W. Cox, Org, Syxi.r 1/ 5, R. T. 
Boere, R. T. Oakley, R. W. Reed, >t . Organoniftt . Chem ■ . 
331 , 161, 1987, in the presence of base such as 1 N 
5 sodium hydroxide, G. Rio and A. Rajon, Rnll. Soc, Chim 
France , 543, 1958 and references therein. 



The imidazoline thiones of formula 15 can be 
prepared by treatment of the requisite alkylated 
imidazolinone 14 with Lawesson's reagent or phosphorus 
15 pentasulfide as described in M. P. Cava and M. I. 
Levinson, T^i-rahedron, Air 5061, 1985 (Scheme 5) . 



SCHEME ± 



R7 




SCHEME 5 




14 



15 



The compounds of this invention and their 
preparation can be understood further by the following 
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examples which do not constitute a limitation of the 
Invention. In these examples, unless otherwise 
Indicated, all temperatures are in degrees centigrade 
and parts and percentages are by weight. 

5 

EXAMPLE 1 

W-n4«-( f M-oxo-2-propvl-B-l-hja-l ..^-diagasptrQ- 
10 (li.5)) dee-l-f>n-?-v1-Tne1-,hvl U- Ml . 1 '-hlpht^nyl 
vlsulfonvl M-benzanijri«> 

PART A; Preparation of 4-AminQ-4-gvanotef,rahvdrothio- 

15 

Sodium cyanide (2.11 g, 43 mmol) was dissolved in 
water (40 ml). Ammonium chloride (2.53 g, 47.3 mmol) 
was added followed by a solution of tetrahydrothiopyran- 
4-one (5.0 g, 43 mmol) in methanol (40 ml) . The mixture 

20 was stirred at room tenqperature under N2 overnight. The 
mixture was diluted with H2O and extracted with 
methylene chloride. The combined organic layer was 
washed with brine, dried over MgS04 and concentrated. 
The residue was chromatographed on silica gel elutlng 

25 with hexane-ethyl acetate (1:1) to give 5.28 g of white 
solid (86%). MS m/e 143.0 (M+H)+; ^HNMR (CDCI3/TMS) 8 
1.60-2.00 (m, 4H, CH2) , 2.25 (d, 2H, CH2) , 2. 62-3.00 (m, 
4H, CH2 and NH2); IR(KBr, cm'l) 2218. 6(s, CN) , 3371.3 & 
3302. 5 (d, NH2) . 

30 
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p ft pT Br Preparation o f 4-W-but- Yramidci~4-nYanr.f-Pir.rahvdro- 
fhionvrane 

Butyryl chloride (5.8 ml, 40.8 inmol) was added 
5 dropwise to a cooled mixture of 4-Amino-4-cyano- 

tetrahydrothiopyrane (5.28 g, 37.1 mmol) and triethyl 
amine (5 ml) in methylene chloride (150 ml) . The 
mixture was stirred for 3 hours at room temperature 
after which it was poured into IN HCl (50 ml) . The 

10 organic layer was washed with IN HCl (2x50 ml) , IN NaOH 
(2x50 ml), dried (MgS04) and concentrated. The residue 
was triturated with hexane to give a white solid (7.50 
g, 95%). MS m/e 213, (M+H)+, ^HNMR (CDCI3/TMS) 5 0.98(t, 
3H, CH3), 1.68(m, 2H, CH2), 1.96(m, 2H, CH2) , 2.20 (t, 2H, 

15 CH2), 2.70(m, 4H, CH2) , 3.01(m, 2H, CH2) , 5.50(s, IH, 
NH) . 

PART C: Preparation of 4-Amin nr!arbeny1 -4-W-butvramidO- 
t^trahvrirnthiopvrane 

20 

4-N-butyramido-4-cyanotetrahydro-thiopyrane (7.5 g, 
35.3 mmol) was dissolved in concentrated hydrochloric 
acid (50 ml) at O'C. Cold water (175 ml) was added 
immediately followed by treatment with concentrated 

25 ammonium hydroxide to pH 5-6. The mixture was extracted 
successively with methylene chloride. The organic layer 
was combined, washed with brine, dried over MgS04 and 
concentrated to give white solid (7.0 g, 86%) . MS m/e 
231 (M+H)+, ^HNMR (DMSO-de/TMS) 8 0.86(t, 3H, CH3) , 

30 1.50 (S, 2H, CH2), 1.90 (t, 2H, CH2) , 2.18 (t, 2H, CH2) , 
2. 20-2. 47 (m, 4H, CH2) , 2.76(t, 2H, CH2) , 6.90(t, 2H, 
NH2), 7.68(S, IH, NH) . 



25 

PART D! Preparation of 4>Qxo>2->nropvl-ft>i^hia«1 . 
diazaspiro- (4 , 5^ dec--l^^n^ 

4-Aminocarbonyl-4-N-butyramido-tetrahydrothiopyrane 
(7.0 g, 30.4 xnmol) was heated with IN soditun hydroxide 
(50 ml) for 30 minutes. The mixture was cooled to room 
teicrperature and some solid material was filtered off. 
The filtrate was neutralized with aqueous HCl and the 
white precipitate formed was filtered and dried {2.63 
g) . The aqueous layer was extracted with methylene 
chloride. The combined organic layer was washed with 
brine, dried and concentrated to a white solid (1.35 g) . 
A total of 3.98 g of product was isolated (62%) . MS m/e 
213 (M+H)+, iHNMR (CDCI3/TMS) 8 1.00(t, 3H, CH3), 1.60- 
1.80 (m, 4H, CH2), 2.05 (m, 2H, CH2) / 2.44 (t, 2H, CH2) , 
2.75 (m, 2H, CH2) / 3.02 (t, 2H, CH2) , 8.30 (S, IH, NH) . 

PART E; Preparation of N- r M «^ r r /4-Qxn-^^ prQPvl^8>f,hla^ 
l,3-dia2asPiro-r (4 .5) 1dec->l-ftn-3-vl^tn^thvl^ T^K-f.^rl— 
butvl r (1 . 1 '-biphftnvT^ 1-2-.c,„1 fnn;.m^rt 

4-Oxo-2-propyl-8-thia-l, 3-dia2aspiro- (4 , 5) dec-l-ene 
(0.83 g, 3.9 mmol) was dissolved in dimethyl formamide 
(20 ml). Sodium hydride (0.18 g of 80% dispersion in 
mineral oil) was added portionwise. The mixture was 
allowed to stir at room temperature for 15 minutes. 4'- 
bromomethyl-N-tert-butyl (1, 1 •-biphenyl) -2-sulfonamide 
(1.5 g, 3.9 mmol) was added. The mixture was stirred at 
room teitperature under N2 for 24 h. The solvent was 
removed in vacuo. The residue was dissolved in ethyl 
acetate and washes with water and brine. It was then 
dried over MgS04r concentrated and chromatographed on 
silica gel eluting with hexane-ethyl acetate (1:1) to 
yield 1.65 g of white solid (82%). MS m/e 514.2 (M+H)+, 
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lHNMR(CDCl3/TMS) 8 0.98(t, 3H, CH3) , 0.99(s, 9H, CH3) , 
1.74(m, 4H, CH2), 2.10(m, 2H, CH2) , 2.34(t, 2H, CH2) , 
2.79 (m, 2H, CH2) , 3.09 (t, 2R, CH2> , 3.45(s, IH, NH) , 
4.73(5, 2H, CH2Ar), 7.25{in, 3H, ArH) , 7.50(m, 4H, ArH) , 
5 8.18(d, IH, ArH) . 

paPT P- Prpnarat^nn nf K-f M'-/r M-ovn-?-PrQPVl-8-thia- 
•I ^ ^>HH a^asni ro- / M ^ -fin-3-vl~TnPl-hVl ) ) ( f 1 r 1 

h<r>h^nvl ^ ) -2-siilfonamide 

10 

N- ( (4 ( ( (4-oxo-2-propyl-8-thia-l,3-diazaspiro- 
((4.5)) dec-l-en-3-yl-methyl) ) -N-tert-butyl ( (1/ 1 
biphenyl) ) -2-sulf onamide (1.56 g, 3.0 romol) was refluxed 
with trifluoroacetic acid (10 ml) under N2 for 2 h. The 

15 solvent was removed in vacuo and the residue was 

dissolved in methylene chloride. The organic solution 
was washed with aqueous NaHCOa and brine. It was 
filtered through phase transfer paper and concentrated 
to an off-white solid (1.31 g, 95%). MS m/e 458.0 

20 (M+H)+, lHNMR{CDCl3/TMS) 8 0.97 (t, 3H, CH3) / 1. 60-1.82 (m, 
4H, CH2), 2,10(m, 2H, CH2) , 2.36 (t, 2H, CH2) , 2.78 (m, 2H, 
CH2), 3.09 (t, 2H, CH2), 4.21(s, 2H, NH2) , 4.73(s, 2H, 
CH2Ar), 7.20 (d, 2H, ArH), 7.30(d, IH, ArH), 7. 42-7. 63 (m, 
4H, ArH), 8.17 (d, IH, ArH) . 

25 

paPT r,- Prf^oa^afion nf M-fM'-f f M-nxo-?-nrQPVl-8-thia- 
l , W< a raspi rf>- ';n -<>n-3-v1 -mPt hvl ) ) - f f 1 . 1 ' - 

H.- phenyl \ \ -9-vl snl f ftnvl ) ) -henzamide 

30 l,l'-Carbonyl diimidazole (1.26 g, 7.8 mmol) and 

benzoic acid (0.96 g, 7.8 mmol) was refluxed with 
tetrahydrofurane (30 ml) under N2 for 2 h. The mixture 
was cooled to room temperature, and a solution of N- 
( (4 • - ( ( (4-oxo-2-propyl-8-thia-l, 3-diazaspiro- 
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((4.5)) dec-l-en-3-yl--inethyl) ) ( (1, 1 '-biphenyl) ) -2- 
sulfonamide (1,20 g, 2,6 mmol) and 1,8- 
diazabicyclo[5.4 .0]undec-7-ene (1.2 ml, 7.8 mmol) in THF 
(30 ml) was added. The reaction mixture was then 
5 refluxed for 1.5 h. The mixture was cooled and poured 
into 20 ml of 25% aqueous citric acid. It was extracted 
with ethyl acetate. The combined organic solution was 
washed with brine, dried over MgS04 and concentrated, 
the residue was chromatographed on silica gel eluting 

10 with 5% methanol in methylene chloride to yield 1.3 g of 
the desired product (91%). M.P. 105-108**C, MS m/e 561 
(M+H)+, lHNMR(CDCl3/TMS) 8 0.98 (t, 3H, CH3) , 1. 60-1.80 (m, 
4H, CH2), 2.08 (t, 2H, CH2), 2.34 (t, 2H, CH2) , 2.78 (m, 2H, 
CH2), 3.08 (t, 2H, CH2}, 4.65 (s, 2H, CH2Ar) , 6.99(d, 2H, 

15 ArH), 7.23(d, IH, ArH) , 7.42(m, 4H, ArH) , 7.60(m, 4H, 
ArH), 8.40 (d, IH, ArH) . 

EXAMPLE 2 

( (4 ( { (4"Oxg-2-prQPYl-l i 3-diazaspiro ((4,4)) non-l-en- 

20 3-vl^methvl) W fl. 1 onvin -^benzamide 

PART A; Preparation of 4-OxQ-2-pgQpyl-lf S-diazaspirg- 
(4f 4)nc>n"l-ene 

25 1-Amino-l-cyclopentane carboxylic acid methyl ester 

(10.1 g, 70.6 mmol), ethyl butanimidate hydrochloride 
(12.7 g, 84.7 mmol) and triethyl amine (17 ml) was 
refluxed in benzene (50 ml) under N2 overnight. The 
solvent was removed in vacuo and the residue was 

30 dissolved in methylene chloride, washed with water and 
brine, and concentrated. The crude product mixture was 
chromatographed on silica gel eluting with ethyl acetate 
to give 8.47 g of colorless oil (67%) . MS m/e 181.1 
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(M+H)+, lHNMR(CDCl3/TMS) 5 1.00 (t, 3H, CH3) , 1 .50-2 .20 (m, 
lOH, CH2), 2.41(t, 2H, CH2), 9.09(br.s, IH, NH) . 

PART R; N-fM'-M M- nvo-?-pror>v1-1 . 3-dia7.a.spirQ- 
5 ( M ■ 4nnop-i-pn-:^-vi \ w H . 1 «-blphenvl-2- 

The titled compound was prepared from 4-Oxo-2- 
propyl-1 , a-diazaspiro- (4,4) non-l-ene and 4 ' -bromomethy 1- 

10 N-tert-butyl(l, l'-biphenyl)-2-sulfonainide according to 
the procedures described in Part E, F and G of 
Exaii?>le 1. M.P. 118-125*'C, MS m/e 529 (M+H)+, 
lHNMR(DMS0-d6/TMS) 5 0.89 (t, 3H, CH3) , 1.50-1. 92 (m, lOH, 
CH2), 2.34 (t, 2H, CH2), 4.68 (s, 2H, CH2Ar) , 7.00(d, 2H, 

15 ArH) , 7 . 10-7 . 62 (m, lOH, ArH) , 8.10 (d, IH, ArH) . 

Compounds 1-630 in Table 1 can be prepared by the 
procedures described in Examples 1 and 2 en?>loying the 
appropriately substituted imidazolines and benzyl 
halides or mesylates. 
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-NHSO2NHCO (cy-C3H5) 


F,n-Pr 


268 


n-Bu 


-(CH2)4- 


0 


-NHS02NHCOCH2CgH5 


CI, n-Pr 


269 


n-Pr 


-(CH2)5- 


0 


-C0NHS02CH2CgH5 


H,H 


270 


n-Pr 


-(CH2)5- 


0 


-SO2NHCOC5H5 


H,H 


271 


n-Pr 


-{CH2)5. 


0 


-S02NHCO(n-C5Hxi) 


H,H 


272 


n-Pr 


-(CH2)5- 


0 


-S02NHCO(cy-C3H5) 


H,H 


273 


n-Pr 


-(CH2)5- 


0 


-SO2NHCOCH2C6H5 


H,H 


280 


n-Pr 


-(CH2)5- 


0 


-SO2NHCOC6H5 


CH3,H 


281 


n-Pr 


-(CH2)5- 


0 


-S02NHCO(n-C5Hii) 


CH3,H 


282 


n-Pr 


-(CH2)5- 


0 


-S02NHCO{cy-C3H5) 


CH3,H 


283 


n-Pr 


-(CH2)5- 


0 


-S02NHCOCH2CgH5 


CH3,H 


284 


n-Pr 


-(CH2)5- 


0 


-NHS02NHC0(n-Bu) 


CH3,H 


285 


n-Pr 


•(CH2)5- 


0 


-S02NHC0Nfi(n-Bu) 


CH3,H 


286 


n-Pr 


-(CH2)5- 


0 


-NHS02NHC0(i-Bu) 


CH3,H 


287 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (n-CsHx 1 ) 


CH3,H 


288 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (i-CsHj^i) 


CH3,H 


289 


n-Pr 


-{CH2)5- 


0 


-MHSO2NHCO (cy-C3H5) 


CH3,H 


290 


n-Pr 


-(CH2)5- 


0 


-KHSO2NHCOCH2C6H5 


CH3,H 


291 


n-Pr 


-(CH2)5- 


0 


-SO2NHCOC6H5 


C1,H 


292 


n-Pr 


-{CH2)5- 


0 


-S02NHCO{n-C5Hxi) 


C1,H 
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BX. 




r7 r8 


r»r10 


r" 


r2,r3 




293 


n-Pr 


-(CH2)5- 


0 


-SO2NHCO (cy-C3H5) 


Cl^H 




294 


n-Pr 


-<CH2)5- 


0 


-SO2NHCOCH2C6H5 


ci,h' 




295 


n-Pr 


-(CH2)5- 


0 


-NHS02NHC0(n-Bu) 


C1,H 


5 


296 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (n-Bu) 


C1,H 




297 


n-Pr 


-(CH2)5- 


0 


-SO2NHCONH (i-Bu) 


C1,H 




298 


n-Pr 


-(CH2)5- 


0 


-SO2NHCO (n-CsHj^i ) 


C1,H 




299 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (i-CsHii ) 


C1,H 




300 


n-Pr 


-(CH2)5- 


0 


-S02NH{cy-C3H5) 


Cl/H 


10 


301 


n-Pr 


-(CH2)5- 


0 


-SO2NHCH2C6K5 


C1,H 




302 


n-Pr 


-(CH2)5- 


0 


-SG2NRC0CgH5 


F,H 




303 


n-Pr 


-(CH2)5- 


0 


-SO2NHCO (n-CsHii ) 


F,H 




304 


n-Pr 


-(CH2)5- 


0 


-SO2NHCO (cy-C3H5) 


F,H 




305 


n-Pr 


-(CH2)5- 


0 


-SO2NHCOCH2C6H5 


FrH 


15 


306 


n-Pr 


-(^2)5- 


0 


-S02NHC0(n-Bu) 


F,H 




307 


n-Pr 


-(CH2)5- 


0 


-SO2NHCONH (n-Bu) 


F,H 




308 


n-Pr 


-(CH2>5- 


0 


-NHS02NHC0(i-Bu} 


F,H 




309 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (n-CsH^i) 


F,H 




310 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (i-CsHj^j^) 


F,H 


20 


311 


n-Pr 


-(CH2)5- 


0 


-NHSO2MHCO (cy-C3H5) 


F,H 




312 


n-Pr 


-(CH2)5- 


0 


-NHS02NHC0CH2CgH5 


F,fi 




313 


n-Pr 


-(CH2)5- 


0 


-S02NHC0CgH5 


H,n-Pr 




314 


n-Pr 


-(CH2)5- 


0 


-S02NHC0(n-C5Hii) 


H,n-Pr 




315 


n-Pr 


-(CH2)5- 


0 


-SO2NHCO (cy-C3H5 ) 


H,n-Pr 


25 


316 


n-Pr 


-{CH2)5- 


0 


-SO2NHC0CH2C6^5 


H^n-Pr 




317 


n-Pr 


-CCH2)5- 


0 


-NHSO2KHC0(n-Bu) 


H,n-Pr 




318 


n-Pr 


-(CH2)5- 


0 


-SO2MHCONH (n-Bu> 


H,n-Pr 




319 


n-Pr 


-(CH2)5- 


0 


-NHS02NHC0(i-Bu) 


H,n-Pr 




320 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (n-CsHii ) 


H,n-Pr 


30 


321 


n-Pr 


-(CH2)5- 


0 


-IIHSO2NHCO (i-CsHii) 


H,n-Pr 




322 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (cy-C3H5 ) 


H,n-Pr 




323 


n-Pr 


-(CH2)5- 


0 


-NHSO2NHC0CH2CgH5 


H, n-Pr 




324 


n-Pr 


-(CH2)5- 


0 


-S02NHCOCgH5 


CI, n-Pr 




325 


n-Pr 


-(CH2)5- 


0 


-S02NHCO{n-C5Hii) 


CI, n-Pr 
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326 n-*Pr 

327 n-Pr 

328 n<-Pr 
5 329 n-Pr 

330 n-Pr 

331 n-Pr 

332 n-Pr 

333 n-Pr 
10 334 n-Pr 

335 n-Bu 

336 n-Bu 

337 n-Bu 

338 n-Bu 
15 339 n-Bu 

340 n-Bu 

341 n-Bu 

342 n-Bu 

343 n-Bu 
20 344 n-Bu 

345 n-Bu 

346 n-Bu 

347 n-Bu 

348 n-Bu 
25 349 n-Bu 

350 n-Bu 

351 n-Bu 

352 n-Bu 

353 n-Bu 
30 354 n-Bu 

355 n-Bu 

356 n-Bu 

357 n-Bu 

358 n-Bu 



PCr/US92/07022 



r7 r8 


r9r10 


R" 


r2,R3 


-(CH2)5- 


0 


-S02NHCO(cy-C3H5) 


F,n-Pr 


-(CH2)5- 


0 


-S02NHC0CH2CgH5 


P, n-Pr 


-<CH2)5- 


0 


-MHSO2NHCO (n-Bu) 


CI, n-Pr 


-{CH2)5- 


0 


-S02NHCQNH(n-Bu) 


CI, n-Pr 


-(CH2)5- 


0 


-NHS02NHC0(1-Bu) 


F,n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (n-CsHxi) 


CI, n-Pr 


-(CH2)5- 


0 


-MHSO2NHCO (i--C5Hxi ) 


P,n-Pr 


-(CH2)5- 


0 


-NHSO2NHCO (cy-C3H5) 


F,n-Pr 


-(CH2)5- 


0 


-NHS02NHC0CH2CgH5 


CI, n-Pr 


-(CH2)5- 


0 


-SO2NHC0CgH5 


K,H 


-(CH2)5- 


0 


-SO2NHCO (n-CsH^i ) 


H,H 


-(CH2)5- 


0 


-SO2NHCO (cy-C3H5) 


H,H 


-(CH2)5- 


0 


-SO2NHCOCH2C5H5 


H,H 


'(CH2)5- 


0 


-NHS02NHC0(n-Bu) 


K,H 


-(CH2)5- 


0 


-NHS02NHC0(i-Bu) 


H,H 


-(CH2)5- 


0 


-NHSO2NHCO (n-CsHii ) 


H,H 


-(CH2>5- 


0 


-NHSO2NHCO (i-CsHii ) 


H,H 


-{CH2)5- 


0 


-NHSO2NHCO {cy-C3H5 ) 


H,H 


-{CH2)5- 


0 


-NHSO2NHCOCH2C5H5 


H,H 


■{CH2>5- 


0 


-S02MHC0CgH5 


CH3,H 


■(CH2)5- 


0 


-S02NHCO(n-C5H2i) 


CB3,H 


•(CH2)5- 


0 


-S02NHCO(cy-C3H5) 


CH3,H 


"(CH2)5- 


0 


-S02MHC0CH2CgH5 


CH3,H 


•(CH2)5- 


0 


-NHS02NHC0(n-Bu) 


CH3,fi 


•(CH2)5- 


0 


-S02NHC0NH(n-Bu) 


CH3,H 


(CH2)5- 


b 


-NHSO2HHCO (i-Bu) 


CH3,H 


'(CH2)5- 


0 


-NRSO2MHCO (n-CsH^i ) 


CH3,H 


{CH2)5- 


0 


-NHSO2NHCO (1-05%! ) 


CH3,H 


(CH2)5- 


0 


-NHSO2NHCO (cy-C3H5) 


CH3,H 


{CH2)5- 


0 


-MHS02NHC0CH2CgH5 


CH3,H 


(CH2)5- 


0 


-SO2NHCOC6H5 


01, H 


(CH2)5- 


0 


-S02NHCO(n-C5Hii) 


01, H 


(CH2)5- 


0 


-S02NHCO(cy-C3H5) 


01, H 
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sx. 


r6 


r7 


r8 




r13 


r*,r* 




359 


n-Bu 


-(CH2 


>5" 


0 


-S02NHCOCH2C6H5 


ClfH 




360 


n-Bu 


-(CH2 


>5" 


0 


-NHSO2MHCO (n-Bu) 


ClrH 




361 


n-Bu 


-(CH2 


>5- 


0 


-NHSO2NHCO (i-Bu) 


tl 

CXf H 


5 


362 


n-Bu 


-(CH2 


>5" 


0 


-NHSO2NHCO (n-CsH^i ) 


01 u 
w.#n 




363 


n-Bu 


-(CH2 




0 


-SO2NHCONH (n-CsHii ) 






364 


n-Bu 


-(CH2 


>5" 


0 


-NHSO2NHCO (i-CsHii > 


CXf n 




365 


n-Bu 


-{CH2 


^5" 


0 


-NHSO2NHCO ( cy-C3H5 ) 


f^y u 




366 


n-Bu 


-(CH2 


^5- 


0 


-NHS02MHCOCH2CgH5 




10 


367 


n-Bu 


-(CH2 


^5- 


0 


-SO2NHCOC5H5 


V u 

F,n 




368 


n-Bu 


-(CH2 


^5" 


0 


-SO2NHCO (n-CsHj^l) 


V u 




369 


n-Bu 


-(CH2 


^5" 


0 


-SO2NHCO (cy-C3H5) 


F,tt 




370 


n-Bu 


-{CH2] 




0 


-S02NHCOCH2CgH5 






371 


n-Bu 


-(CH2] 


5' 


0 


-NHSO2NHCO (n-Bu) 


F,M 


15 


372 


n-Bu 


-(CH2] 


5"" 


0 


-NHSO2NHCO (i-Bu) 






373 


n-Bu 


-(CH2I 


5" 


0 


-NHSO2NHCO (n-CsH^i ) 


W tl 




374 


n-Bu 


-(CH2) 


5" 


0 


-SO2NHOONH (n-CsHii) 


F,H 




375 


n-Bu 


-(CH2) 


5* 


0 


-NHSO2NHCO ( i-C5Hi I ) 


Ff n 




376 


n-Bu 


-(CH2I 


5- 


0 


-NHSO2NHCO {cy-C3H5) 




20 


377 


n-Bu 


-(CH2) 


5" 


0 


-NHS02NHCOCH2CgH5 


Ff 11 




378 


n-Bu 


-(CH2) 


5" 


0 


-SO2NHC0CgH5 


Hf n— Pr 




379 


n-Bu 


-(CHg) 


5" 


0 


-SO2MBCO (n-CsH^i ) 


H/ n— Fr 




380 


n-Bu 


-(CH2) 


5"" 


0 


-SO2NHCO (cy-C3H5) 


H, n-Pr 




381 


n-Bu 


-<CH2) 


5" 


0 


-S02NHC0CH2CgH5 


Hr n— Pr 


25 


382 


n-Bu 


-(CH2) 


5" 


0 


-NHSO2MHCO (n-Bu) 


tl «• 




383 


n-Bu 


-(CH2) 


5" 


0 


-NHSO2NHCO (i-Bu) 


H/ n— Pr 




384 


n-Bu 


-(CH2) 


5" 


0 


-SO2NHCONH (n-CsHj^j^) 


Hf n— Pr 




385 


n-Bu 


-(CH2) 


5" 


0 


-NHSO2NHCO (n-C5Hi3^) 


n— Pr 




386 


n-Bu 


-(CH2) 


5" 


0 


-NHSO2NHCO (i-CsH^i) 


H, n-Pr 


30 


387 


n-Bu 


-(CH2) 


5~ 


0 


-NHSO2NHCO (cy-C3H5) 


H,n-Pr 




388 


n-Bu 


-(CH2) 


5" 


0 


-NHSO2NHCOCH2C6H5 


H^n-Pr 




389 


n-Bu 


-(CH2) 


5" 


0 


-S02NHCCX:5H5 


CI r n-Pr 




390 


n-Bu 


-(CH2) 


5" 


0 


-S02NHCO(n-C5H3,i) 


CI, n-Pr 




391 


n-Bu 


-(CH2) 


5" 


0 


-S02NHCO(cy-C3H5) 


P,n-Pr 









R*R* * 




R* f R** 


392 


n^Bu 




0 


-SOoMHCOCHoCfHe 


F,n-Pr 


393 


n~Bu 




0 


-NHS0<9NHC0 (n-Bu) 


CI r n-Pr 


394 


n^Bu 




0 


-SO<»HHCQMH (n-Bu) 


CI, n-Pr 


395 


n-Bu 


-(CH9)e- 


0 


-SO2NHCONR (i-Bu) 


Clf n-Pr 


396 


n-Bu 


-(CHo)e- 


0 


-NHSO2NHCO (i-Bu) 


F,n-Pr 


397 


n^'Bu 


\^"2' 5 


0 


-NHSOnNHCOfn-CcHi 1 ) 


CI # n-Pr 


398 


n— Bu 




0 




F,n-Pr 


399 


n-Bu 




0 


-NHSO2NHCO (cy-C3H5) 


n— Pr 


400 


n-Bu 




0 


-NHSO2NHCOCH2C5H5 


CI, n-Pr 


401 


n— Pr 




0 


w w ** i# w2 2 D 5 


H,H 


402 


n-Pr 




0 


-SOoNHCOC^Hc 


H,H 


403 


n-Pr 


-(CHo) S (CH9)9- 


0 


-SO9NHCO (n-CcHn 1 ) 


H,H 


404 


n-Pr 


-(CHo>S(CHo)'?- 


0 


-SOoNHCO (cy-C'dHe) 


H,H 


405 


n-Pr 


-(CH9)S(CH9}o- 


0 


-SO^NHCOCHoCrHc 


H,H 


406 


n^Pr 




n 




H n 
XX, n 


407 


n-Pr 


»**"2' ^*^**2' 2 


n 


MIl0W2AA^W (1 OU/ 


n u 
Of n 


408 


n-Pr 


iwii2 / o iwxi2i 2 




— MIlaVOMawU in— i / 


n, n 




II IrJt 




u 


— NnS02NnCU (X— wgii^x ) 


H,n 


410 




%\M2 1 © 1^2 ' 2 


w 




A, n 


411 


n-Pr 


1 W12 1 w iwn2 ' 2 


o 

w 


— MaoU2Mnwuwi2^gn3 


n, n 


412 


n-Pr 


*— **2' iw*»2# 2 


o 

w 


ow2MAWWWcac 


f*H« H 


413 


n-Pr 


\Vi***2 ' *^ »^**2 ' 2 


w 


o\jonn^^ 11 ' 


wn3,n 


414 


n-Pr 




0 




CK3, H 


415 


n-Pr 


1 >«**2 ' • ^**2 ' 2 


0 


-SOoNHCOCHoC^Hc 


CH3, H 


416 


n-Pr 


* v»**2 / ^ \ ^"2 ' 2 






V^A3 f ** 


417 


n-Pr 


- (CHo) S fCHo) o- 


0 






418 


n-Pr 


- (CHo) S (CH')) o- 


0 




CH-a H 
U113, n 


419 


n— Pr 


*^'*2' ^ iwi2/ 2 




— MnoW2MJlv,#0 \n— wcHt 1 ) 


W13/ n 


420 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (i-CsHii ) 


CH3,fi 


421 


n-Pr 


-(CH2)S(CH2)2* 


0 


-NHSO2NHCO (cy-C3H5 ) 


CH3,H 


422 


n-Pr 


-(CH2)S{CH2>2- 


0 


-MHS02MHCOCH2CgH5 


CH3,H 


423 


n-Pr 


-(CH2)S(CH2>2- 


0 


-SO2NHCOC5H5 


C1,H 


424 


n-Pr 


-(CH2)S(CH2)2" 


0 


-S02NKCO(n-C5Hi}^) 


C1,H 
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42 









r7 rB 




r13 


r2,r^ 




425 


n-Pr 


-(CH2>S(CH2)2- 


0 


-SO2NHCO {cy-C3H5) 






426 


n-Pr 


-(CH2)S{CH2)2- 


0 


-SO2NRCOCH2C5H5 






427 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (n-Bu) 


Cl/H 


5 


428 


n-Pr 


-{CH2)S(CH2>2- 


0 


-IIBS02MHC0 (n-Bu) 


CXf n 




429 


n-Pr 


-(CH2>S(CH2)2- 


0 


-SO2NHCONB (i-Bu) 


ClfH 




430 


n-Pr 


-(CH2)S(CH2)2- 


0 


-MHSO2HHCO (n-CsHi X ) 


ClrH 




431 


n-Pr 


-(CH2)S(CH2>2- 


0 


-NHSO2NHCO (i-CsHu > 


CX^ n 




432 


n-Pr 


-{CH2)S(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5) 


f*^ u 

uX/ n 


10 


433 


n-Pr 


-{CH2)S(CH2)2- 


0 


-NHS02NHCOCH2C5H5 






434 


n-Pr 


-(CH2)S(CH2)2- 


0 


-S02NHCOCgH5 






435 


n-Pr 


-(CH2)S(CH2)2- 


0 


-SO2NHCO (n-C5Hxi ) 






436 


n-Pr 


-(CH2)S(CH2)2- 


0 


-SO2NHCO (cy-C3H5 ) 






437 


n-Pr 


-(CH2)S(CH2)2- 


0 


-S02NHCOCH2CgH5 


F,H 


15 


436 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (n-Bu) 


t i n 




439 


n-Pr 


-{CH2)S(CH2)2- 


0 


-SO2NHCONH (n-Bu) 


c* tl 
F,H 




440 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2KHCO (i-Bu) 


c* tl 




441 


n-Pr 


-(CH2)S(CH2)2" 


0 


-NHSO2NHCO (n-C5Hxi ) 


F,n 




442 


n-Pr 


-(CH2)S(CH2>2" 


0 


-NHSO2NHCO (i-CsHii) 


C> CI 


20 


443 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5) 


Frit 




444 


n-Pr 


-(CH2)S(CH2)2- 


0 


-MHS02NHCCX:H2CgH5 


V* tl 

F,H 




445 


n-Pr 


-(CH2)S(CH2)2- 


0 


-S02NHCOCgH5 


n— irr 




446 


n-Pr 


-(CH2)S{CH2)2- 


0 


-SO2NHCO (n-CsH^x ) 


n— irr 




447 


n-Pr 


-(CH2)S(CH2)2- 


0 


-SO2NHCO (cy-C3H5) 


Hf n-Pr 


25 


448 


n-Pr 


-(CH2)S(CH2)2- 


0 


-S02NHCOCH2CgH5 


H/ n-rr 




449 


n-Pr 


-(CH2)S(CH2)2- 


0 


-IIHSO2NHCO (n-Bu) 


n— Irr 




450 


n-Pr 


-(CH2)S(CH2)2- 


0 


-SO2NHCONH (n-Bu) 


tl V 

Hf n— fr 




451 


n-Pr 


-(CH2)S{CH2)2- 


0 


-NHSO2NHCO (i-Bu) 


tl ■ 

n^n- Fr 




452 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (n-CsHii ) 


H/n-Pr 


30 


453 


n-Pr 


-(CH2)S{CH2)2" 


0 


-NHSO2NHCO (i-CsHii) 


H/n-Pr 




454 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5) 


H,n-Pr 




455 


n-Pr 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCOCH2C5H5 


H,n-Pr 




456 


n-Pr 


-(CH2)S(CH2)2- 


0 


-SO2NHCOC6H5 


CI, n-Pr 




457 


n-Pr 


-{CH2)S(CH2)2- 


0 


-SO2NHCO (n-CsHii) 


CI, n-Pr 
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EX. R< R« r9r10 r13 r2^r3 

458 n-Pr . -(CH2)S(CH2)2' 0 -S02MHCO<cy-C3H5) F,n-Pr 

459 n-Pr -(CH2)S (CH2)2*" 0 -S02MHCCX:H2C5H5 F,n-Pr 

460 n-Pr - (CH2)S(CH2)2- O -NHSO2NHCO (n-Bu) Cl,n-Pr 
5 461 n-Pr - (CH2) S(CH2)2- O -SO2NHCONH (n-Bu) CI, n-Pr 

462 n-Pr -(CH2)S(CH2)2- O -HHS02NHCX)(i-Bu) F,n-Pr 

463 n-Pr -(CH2)S(CH2)2- 0 -NHSO2NHCO (n-CsH^ 1 ) CI, n-Pr 

463 n-Pr - (CH2) S (CH2) 2" O -NHSO2NHCO (i-CsHu) F,n-Pr 

464 n-Pr - (Cfi2) S {CH2)2- O -NHS02NHCO(cy-C3H5) F,n-Pr 
10 465 n-Pr -(CH2)S(CH2)2- 0 -NHSO2NHCOCH2C5H5 CI, n-Pr 

466 n-Bu -(CH2)S(CH2)2- 0 -S02NHCOCgH5 H,H 

467 n-Bu - (CH2) S {CH2) 2" O -SO2NHCO (n-CsH^i) H,H 

468 n-Bu -<CH2)S(CH2)2- O -S02NHCO(cy-C3H5) H,H 

469 n-Bu -{CH2)S{CH2)2- 0 -S02KHC0CH2CgH5 H,H 
15 470 n-Bu -{CH2)S(CH2)2- 0 -MHS02NHC0(n-Bu) H,H 

471 n-Bu -(CH2)S(CH2)2- 0 -MRSO2MRCO (i-Bu) H,H 

472 n-Bu -(CH2)S(CH2)2- 0 -imS02NKCO(n-C5H3^2) 

473 n-Bu -(CH2)S(CH2)2- O -NHS02NHCO(i-C5Hii) H,H 

474 n-Bu -('CH2)S(CH2)2- 0 -NHS02NHCO(cy-C3H5) H,H 
20 475 n-Bu -(CH2)S (CH2)2- 0 -IIHSO2NHCOCH2C6H5 H,fi 

476 n-Bu -(CH2)S{CH2)2- 0 -S02NHC0CgH5 CH3,H 

477 n-Bu -(CH2)S(CH2)2- 0 -S02NHC0(n-C5Hii) CH3,H 

478 n-Bu -(CH2) S {CH2)2- 0 -SO2NHCO (Cy-C3H5) CH3,fl 

479 n-Bu - (CH2) S (CH2) 2" 0 -SO2NHCOCH2C5H5 CH3,H 
25 480 n-Bu -(CH2)S(CH2)2- O -NHSO2NHCO <n-Bu) CH3,H 

481 n-Bu -(CH2)S(CH2)2- 0 -SO2NHCONH (n-Bu) CH3,H 

482 n-Bu - (CH2) S (CH2)2- O -NHSO2NHCO (i-Bu) CH3,H 

483 n-Bu - (CH2) S (CH2) 2- O -NHSO2NHCO (n-CsH^i) CH3,H 

484 n-Bu - (CH2) S (CH2)2" 0 -NHSO2NHCO (i-CsHu) CH3,H 
30 485 n-Bu -(CH2)S(CH2)2- O -NHSO2NHCO (cy-C3H5) CH3,H 

486 n-Bu -(CH2) S (CH2)2- 0 -NHSO2NHCOCH2C5H5 CH3,H 

487 n-Bu -{CH2) S (CH2)2- O -S02NHCOCfiH5 C1,H 

488 n-Bu -(CH2)S(CH2)2- 0 -SO2NHCO (n-CsH^^ ) C1,H 

489 n-Bu -(CH2)S(CH2)2- 0 -SO2NHCO (cy-C3H5) C1,H 
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EX. 




r7 r8 


rSrIO 




r2,r3 




490 


n-Bu 


-(Cfi2)S(CH2)2- 


0 


*S02NHCOCH2CgH5 


C1,H 




491 


n-Bu 


-(CH2)S(CH2)2- 


o 


-MHSO2NRCO (n-Bu> 


C1,H 




492 


n-Bu 


-(CH2)S(CH2)2- 


0 


-llHS02HHC0(i-Bu) 


C1#H 


5 


493 


n-Bu 


-(CH2)S(CH2)2- 


0 


-MH5O2NHCO (n-C5Hxi ) 


C1,H 




494 


n-Bu 


-(CH2)S(CH2)2- 


0 


-SO2MHCONH (n-C5Hix) 


C1,H 




495 


n-Bu 


-(CH2)S{CH2>2- 


0 


-NHSO2NHCO (i-CsHii ) 


C1,H 




496 


n-Bu 


-(CH2)S(CH2)2- 


0 


-HHSO2NHCO (cy-C3H5) 


C1,K 




497 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCOCH2C5H5 


C1,H 


10 


498 


n-Bu 


-(CH2)S(CH2)2- 


0 


-S02NHCOCgH5 


F,H 




499 


n-Bu 


-(CH2)S(CH2)2- 


0 


-SO2NHCO (n-CsH^i ) 


F,H 




500 


n-Bu 


-{CH2)S(CH2)2- 


0 


-SO2NHCO (cy-C3H5) 


F,H 




501 


n-Bu 


-(CH2)S(CH2)2- 


o 


-SO2NHCOCH2C5H5 


F,H 




502 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHS02NHC0(n-Bu) 


FrH 


15 


503 


n-Bu 


-(CH2)S(CH2)2- 


o 


-NHS02NHC0{i-Bu) 


F,H 




504 


n-Bu 


-(CH2)S{CH2)2- 


0 


-NHSO2NHCO (n-C5Hii ) 


F,H 




505 


n-Bu 


-(Cfl2)S(CH2)2- 


0 


-SO2NHCONH (n-CsHii ) 


F,H 




506 


n-Bu 


-{CH2)S(CH2)2'" 


0 


•NHSO2NHCO (i-CsHii ) 


F,H 




507 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5) 


F,H 


20 


508 


n-Bu 


-(CH2)S(CH2)2- 


0 


-MHS02NHCOCH2CgH5 


F,R 




509 


n-Bu 


-(CH2)S(CH2>2- 


0 


-S02HHCOCgH5 


H, n-Pr 




510 


n-Bu 


-(CH2)S(CH2)2- 


0 


-S02NKCO(n-C5H2^x) 


H^n-Pr 




511 


n-Bu 


-<CH2)S{CH2)2- 


0 


-SO2NHCO {cy-C3H5) 


H,n-Pr 




512 


n-Bu 


-(CH2)S(CH2)2- 


0 


-SO2NHCOCH2C6H5 


Hrn-Pr 


25 


513 


n-Bu 


-(CH2}S(CH2)2- 


0 


-NHS02NHC0(n-Bu) 


H,n-Pr 




514 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHS02NHC0(i-Bu) 


H, n-Pr 




515 


n-Bu 


-(CH2)S(CH2)2- 


0 


-SO2NHCONH (n-CsHii) 


H, n-Pr 




516 


n-Bu 


-{CH2)S{CH2)2- 


0 


-NHSO2NHCO (n-CsHii ) 


Hrn-Pr 




517 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO { i HTsHi I ) 


H,n-Pr 


30 


518 


n-Bu 


-{CH2)S(CH2>2- 


o 


-NHSO2NHCO (cy-C3H5) 


H,n-Pr 




519 


n-Bu 


-(CH2)S{CH2)2- 


0 


-NHSO2NHCOCH2C6H5 


H,n-Pr 




520 


n-Bu 


-(CH2)S(CH2)2" 


0 


-SO2NHCOC6H5 


CI, n-Pr 




521 


n-Bu 


-{CH2)S(CH2)2- 


0 


-S02NHCO(n-C5Hix) 


CI, n-Pr 




522 


n-Bu 


-(CH2)S(CH2)2- 


0 


-S02NHCO(cy-C3H5) 


F,n-Pr 
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sx. 


r6 


r7 r8 


r»r10 


R" 


r2,r3 


523 


n-Bu 


-{CH2)S(CH2)2- 


0 


-S02MHCOCH2C5H5 


F,n-Pr 


524 


n-Bu 


-<CH2)S (CH2)2- 


0 


-NHSO2NHCO (n-Bu) 


CI, n-Pr 


525 


n-Bu 


-<CH2)S(CH2)2- 


0 


-SO2MHCONH (n-Bu) 


CI, n-Pr 


526 


n-Bu 


-(CH2)S<CH2)2- 


0 


-S02NHC0NH(i-Bu) 


CI, n-Pr 


527 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHS02NHC0(1-Bu} 


F,n-Pr 


528 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (n-CsHii ) 


CI, n-Pr 


529 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2NHCO (i-CsHxi ) 


F,n-Pr 


530 


n-Bu 


-(CH2)S(CH2)2- 


0 


-NHSO2MHCO (cy-C3H5 ) 


F,n-Pr 


531 


n-Bu 


-(CH2>S(CH2)2- 


0 


-NHS02MHCOCH2CgH5 


CI, n-Pr 


532 


n-Pr 


-(CH2)0(CH2)2- 


0 


-CONHSO2CH2C6H5 


H,H 


533 


n-Pr 


-(CH2)0(CH2)2- 


0 


-SO2NHCOC5H5 


H,H 


534 


n-Pr 


-(CH2)0{CH2)2- 


0 


-SO2NHCO (n-CsH^i) 


H,H 


535 


n-Pr 


-(CH2)0{CH2)2- 


0 


-SO2MHCO (cy-C3H5) 


H,H 


536 


n-Pr 


-(CH2>0(CH2)2- 


0 


-SO2NHCOCH2C5H5 


H,H 


537 


n-Pr 


-(CH2)0{CH2)2* 


0 


-NHS02NHC0(n-Bu) 


H,H 


538 


n-Pr 


-(CH2)0(CH2>2- 


0 


-NHS02NHC0{i-Bu) 


H,H 


539 


n-Pr 


-(CH2)0(CH2)2~ 


0 


-NHSO2NHCO (n-C5Hii ) 


K,H 


540 


n-Pr 


-(CH2)0(CH2)2- 


0 


-NHSO2NHCO (i-CsHii ) 


H,fi 


541 


n-Pr 


-(CH2)0(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5 ) 


H,H 


542 


n-Pr 


-(CH2)0(CH2)2- 


0 


-IJHSO2NHCOCH2C5H5 


H,H 


543 


n-Pr 


-(CH2)0{CH2)2- 


0 


-CONHSO2CH2C5H5 


a,H 


544 


n-Pr 


-(CH2)0(CH2)2- 


0 


-S02NHCX)C€a5 


H,H 


545 


n-Pr 


-{CH2)0(CH2)2- 


0 


-SO2NHCO (n-C5H}^x ) 


H,H 


546 


n-Pr 


-(CH2)0(CH2)2- 


0 


-SO2MHCO (cy-C3H5 ) 


H,H 


547 


n-Pr 


-(CH2)0(CH2)2- 


0 


-SO2NBCOCH2C5H5 


H,H 


548 


n-Pr 


-(CH2)0(CH2)2" 


0 


-NHS02NHC0(n-Bu) 


H,H 


549 


n-Pr 


-{CH2)0(CH2)2- 


0 


-NHS02NHC0(1-Bu) 


H,H 


550 


n-Pr 


-(CH2)0(CH2)2- 


0 


-NHSO2NHCO (n-CsHj^x > 


H,H 


551 


n-Pr 


-(CH2)0(CH2)2* 


0 


-NHSO2NHCO (i-CsHii > 


H,H 


552 


n-Pr 


-{CH2)0(CH2)2- 


0 


-MHSO2NHCO (cy-C3H5) 


H,H 


553 


n-Pr 


-(CH2)0(CH2)2- 


0 


-NHSO2NHCOCH2C5H5 


H,H 


554 


n-Pr 


-(CH2)S02(CH2)2- 


0 


-C0NHS02CH2CgH5 


H,H 


555 


n-Pr 


-<CH2)S02(CH2)2- 


0 


-SO2NHCOC6H5 
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XX. 




r7 r8 r 


9r10 




b2 tt3 




556 


n-Pr 


-(CH2)S02 <CH2>2- 


0 


-SO2NHCU Cn-W5ni^2.' 


H R 




557 


n-Pr 


-<CH2)502 (CH2)2~ 


0 


— S02Nacu \ cy — ^3x15 1 


H H 




558 


n-Pr 


-(CH2)S02 (CH2)2* 


0 


— S02NnCUwn2Cgn5 


H H 


5 


559 


n-Pr 


-(CH2)S02(CH2)2" 


0 


— Nn902^**^^ tn— BUj 


H H 




560 


n-Pr 


-{CH2)S02 (CH2)2* 


0 


— MnS02NnCu il— BU; 


H H 




561 


n-Pr 


-(CH2)S02(CH2)2* 


0 


-NHSO2NHCO in-C5n3^ii 


H H 




562 


n-Pr 


-(CK2>S02 (CH2)2" 


0 


— NHS02NnC0 l^^S**!! ' 


H H 




563 


n-Pr 


-{CH2)S02 (CH2)2" 


0 


— Mxiow2'*nv«v/ icy^»2**5 


K,H 


10 


564 


n-Pr 


-{CH2)S02 CCH2)2" 


0 


— wxi502**"^^^"2 6 5 


H 




565 


n-Pr 


- (CH2)NC0Me (CH2) 2" 


0 


— CONndU2^*»2 6 5 


H,H 




566 


n-Pr 


- (CH2 ) NCOMe (CH2 ) 2" 


0 


-S02NHC0Cgn5 






567 


n-Pr 


-(CH2)NCOMe(CH2)2^ 


0 


-SO2NHCO (n-C5n2i ) 


A/ n 




568 


n-Pr 


-(CH2)NCOMe(CH2)2- 


0 


-SO2NHCO (cy-C3H5) 


u u 


15 


569 


n-Pr 


- (CH2) NCOMe {CH2) 2" 


0 


-S02NHCOCn2Cgn5 


ff 11 




570 


n-Pr 


- {CH2) NCOMe (CH2) 2^ 


0 


-NHS02NnC0 (n-BUj 


tl H 




571 


n-Pr 


- {CH2) NCOMe (CH2 ) 2" 


0 


-Nn502NnCO il-BUJ 


XI 




572 


n-Pr 


- (CH2) NCOMe (CH2) 2" 


0 


-KHS02NnC0 in-C5n2.1 / 


H H 
Xl 




573 


n-Pr 


- (CH2 ) NCOMe (CH2 ) 2" 


0 


-NHSO2NHCO (i-C5iiii } 


H H 
11/ A 


20 


574 


n-Pr 


- (CH2) NCOMe (CH2) 2" 


0 


— Nn502«"vAl 1 Cy — U3n5 / 


H H 




575 


n-Pr 


- (CH2) NCOMe (CH2) 2" 


0 


— NnoU2"'*^'*^'^^2 6 5 


H,H 




576 


n-Pr 


- (CH2) NCOPh (CH2) 2 


u 


— vOMa9w2 v#n2 ^ 


H/H 




577 


n-Pr 


- {CH2 ) NCOPh (CH2 ) 2" 


0 


— 502^11 wUwgn ^ 






578 


n-Pr 


- (CH2) NCOPh {CH2) 2" 


0 


— SU2NnCU in— Wgnj^j^ / 


Af *1 


25 


579 


n-Pr 


- {CH2 ) NCOPh {CH2 ) 2* 


0 


-SO2NHCO (cy-C3n5/ 


Af n 




580 


n-Pr 


-(CH2)NCOPh(CH2)2" 


0 


-S02NHCOCH2CgH5 


A/ A 




581 


n-Pr 


-(CH2) NCOPh (CH2)2- 


0 


-NHSO2NHCO (n-Bu) 


Af A 




582 


n-Pr 


- (CH2 ) NCOPh (CH2 ) 2" 


0 


-NHSO2NHCO ( 1 -Bu ; 


A/ A 




583 


n-Pr 


-(CH2)NCOPh{CH2)2- 


0 


-NHSO2NHCO (n-CsH^^i ) 


H/ H 


30 


584 


n-Pr 


-(CH2)NCOPh(CH2)2- 


0 


-NHSO2NHCO (i-CsHii ) 


H,H 




585 


n-Pr 


-<CH2) NCOPh (CH2)2- 


0 


-NHSO2NHCO (cy-C3H5) 


H,H 




586 


n-Pr 


-(CH2)NCOPh(CH2)2- 


0 


-NHSO2NHCOCH2C6H5 


H,H 




587 


n-Pr 


-(CH2)NCH2Ph(CH2)2- 


0 


-CONHSO2CH2C5H5 


H,H 




588 


n-Pr 


- (CH2 ) NCH2Ph (CH2 ) 2- 


0 


-S02NKCOCgH5 
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Il7 


r8 R^rIO 




R2,r3 






\ WHO / nwoo* •* I^ao #2 




— S02MnC0 (n— Cgn^^ ' 


U CI 




n— Pr 


-> /PHa \ MPn aDVi /CIIm \ m — 




-SO2MHCO (07-0305) 


HyH 


591 


n-Pr 


\^n9 1 wwHO* ** l^**2 ' 2 




-S02NHCOCH2CgH5 


B,H 


coo 

592 


n-Pr 


- (CH2 ) NCH2Ph {CH2 ) 2- 


n 
w 


-NHSO2NHCO (n-Bu) 


H 




n*»Pr 


-(CH2)NCH2Ph(CH2)2- 


0 
w 


— NnS02NHC0 (1— oU) 


0 tt 
n#n 


594 


n^Pr 


- (CH2) KCH2Ph (CH2 ) 2* 


ft 


-NHS02NiiC0 (n-C5H22, ) 


n^n 


CQC 


n— pr 


-(CH2)KCH2Ph(CH2)2- 


ft 


-liHS02NAC0 (I-C5H2X ) 


ti ti 




11 Iri 


- (CH2) NCH2Ph (CH2) 2" 


0 


— rindU2NHvU \ Cy ^3115 ; 


u u 

n 


S07 

w7 / 




- {CH2) NCH2Ph (CH2) 2" 


0 


— rindv/2Mnv>Uwn2^cne 


u u 


RQfi 


n~Pr 




CF3 




-S02NnC0Cgn^ 


u u 
n 


599 


n**Pr 


CF3 


CF3 


0 


-SO2NHCO (n-C5H2i ) 


H, H 


Cf\f\ 

ouu 


n— Pr 




CF3 




-SO2NHCO (cy-C3H5} 






n— Pr 


CF3 


CF3 


ft 


-S02NHCOCH2CgH5 


H,H 


602 


n-Pr 


CF3 


CF3 


U 


-NHSO2NHCO (n-Bu) 


H/H 


f A '9 

603 


n-Pr 


CF3 


CF3 


u 


-NHSO2KHCO (i-Bu) 


H,H 


d04 


n— Pr 


CF3 


CF3 


ft 


-NHSO2NHCO (n-C5H2^i ) 


H^H 


CAC 

605 


n-Pr 


CF3 


CF3 


0 


-IIHSO2NHCO (i-CsHj^i ) 


H,H 


606 


n-Pr 


CF3 


CF3 


0 


-NHSO2NHCO (cy-C3H5) 


H,H 


607 


n-Pr 


CF3 


CF3 


u 


-MHS02MHCOCH2CgH5 


H,H 


f A O 

608 


n-Pr 


Ph 


Ph 


u 


-SO2NHCOC5H5 


H,H 


609 


n-Pr 


Ph 


Ph 


u 


-SO2NHCO (n-CsHj^j. ' 


H,H 


610 


n-Pr 


Ph 


Ph 


0 


-SO2NHCO (07-03X15) 


H,H 


oil 


n-Pr 


Ph 


Ph 


ft 

w 


-S02NHC0CH2CgH5 


H,H 


01^ 


n— pr 


Ph 


Ph 


ft 


-NHS02NnC0 (n-BU) 


H 


fin O 
DIJ 


n— Pr 


Ph 


Ph 


ft 


-NHSO2NHCO ( i -Bu ) 


H,H 


014 


n— pr 


Ph 


Ph 


ft 
w 


— NnS02NnC0 (n— 0511^ ) 


Hf H 


015 


n— Pr 


Ph 


Ph 


0 


— NHSO2NHCO ( X —0511^^ ^ ) 


Hf H 


616 


n^Pr 


Ph 


Ph 


0 


-NHSO2NHCO ( cy-C3H5 ) 


H,H 


617 


n-Pr 


Ph 


Ph 


0 


-NHSO2NHCOCH2C5H5 


H,H 


618 


n-Pr 


-{CH2)2- 


0 


-S02NHCCX:6H5 


H,H 


619 


n-Pr 


-(CH2)2- 


0 


-S02NHCO(n-C5Hii) 


H,H 


620 


n-Pr 


-(CH2)2- 


0 


-SO2NHCO {cy-C3H5) 


H,H 


621 


n-Pr 


-(CH2)2- 


0 


-SO2NRCOCH2C5H5 
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sx. 




r7 r8 




Rl3 


r2^r3 


622 


n-Pr 


-(CH2)2- 


0 


-IIHSO2MHCO (n-Bii) 


H,H 


623 


n-Pr 


-(CH2)2- 


0 


-NHSO2NHCO (i-Bu) 


H,H - 


624 


n-Pr 


-<CH2)2- 


0 


-NHSO2NHCO (n-CsHu ) 


ts tl 

n,n 


5 625 


n-Pr 


-(CH2)2- 


0 


-NKSO2NHCO ( i-CsHi I ) 




626 


n-Pr 


-(CH2)2- 


0 


-NHSO2NHCO (cy-C3H5 ) 


H,R 


627 


n-Pr 


-{CH2)2- 


0 


-NfiS02NHCOCH2C5H5 


H,H 


628 


n-Pr 


CH3 CH3 


s 


-S02NHCOCgH5 


H,H 


629 


n-Pr 


CH3 CH3 


" s 


-CONHSO2CH2C6H5 


H,H 


10 630 


n-Pr 


CH3 CH3 


s 


-S02NHCO{n-C5H2^l) 





Utility 

togiotensin II (All) produces numerous biological 
responses (e.g./ vasoconstriction) through stimulation 

15 of its receptors on cell membranes. For the purpose of 
identifying compounds such as All antagonists which are 
capable of interacting with the All receptor , a ligand- 
receptor binding assay was utilized for the initial 
screen. The assay was carried out according to the 

20 method described by Chiu, et al., Receptor r 1 33, 
(1990) . In brief, aliquots of a freshly prepared 
particulate fraction of rat adrenal cortex were 
incubated with 0.05 nM [^^^1] All and varying 
concentrations of potential All antagonists in a Tris 

25 buffer. After a 1 h inciibation the reaction was 

terminated by addition of cold assay buffer. The bound 
and free radioactivity were rapidly separated through 
glass-fiber filters, and the trapped radioactivity was 
quantitated by scintillation counting. The inhibitory 

30 concentration (IC50) of potential All antagonists which 
gives 50% displacement of the total specifically bound 
[125i] All is presented as a measure of the affinity of 
such compoiind for the All receptor. 

Using the assay method described above, the 

35 conqpounds of this invention are found to exhibit an 
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activity of at least IC50 <10 micromolar, thereby 
demonstrating and confirming the activity of these 
conipounds as effective All antagonists • 

The potential antihypertensive effects of the 
conqpoiinds of this invention may be demonstrated by 
administering the compounds to awake rats made 
hypertensive by ligation of the left renal artery 
[Cangiano et al., J. Pharmacol. Exp. Ther., 1979, 208, 
310] . This procedure increases blood pressure by 
increasing renin production with consequent elevation of 
All levels. Compounds are administered intravenously 
via a cannula in the jugular vein at 10 mg/kg. Arterial 
blood pressure is continuously measured directly through 
a carotid artery cannula and recorded using a pressure 
transducer and a polygraph. Blood presjsure levels after 
treatment are compared to pretreatment levels to 
determdLne the antihypertensive effects of the compounds. 

Using the In vivo methodology described above, the 
con^jounds of this invention are found to exhibit an 
activity (intravenous) which is 10 mg/kg or less, and/or 
an activity (oral) which is 100 mg/kg or less, thereby 
demonstrating and confirming the utility of these 
compounds as effective agents in lowering blood 
pressure. 

The conpounds of the invention are useful in 
treating hypertension. They are also of value in the 
management of acute and chronic congestive heart failure 
and angina. These compounds may also be e^qpected to be 
useful in the treatment of primary and secondary 
hyperaldosteronism; renal diseases such as diabetic 
nephropathy, glomerulonephritis, glomerular sclerosis, 
nephrotic syndrome, hypertensive nephrosclerosis, end 
stage renal disease, used in renal transplant therapy, 
and to treat renovascular hypertension, scleroderma. 
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left ventricular dysfunction, systolic and diastolic 
dysfunction, diabetic retinopathy and in the management 
of vascular disorders such as migraine, Raynaud's 
disease, and as prophylaxis to minimize the 
5 atherosclerotic process and neointimal hyperplasia 

following angioplasty or vascular injury and to retard 
the onset of type II diabetes. The application of the 
compounds of this invention for these and similar 
disorders will be apparent to those skilled in the art. 

10 The compounds of this invention are also useful to 

treat elevated intraocular pressure and to enhance 
retinal blood flow and can be administered to patients 
in need of such treatment with typical pharmaceutical 
formulations such as tablets, capsules, injectables and 

15 the like as well as topical ocular formulations in the 
form of solutions, ointments, inserts, gels and the 
like. Pharmaceutical formulations prepared to treat 
intraocular pressure would typically contain about 0.1% 
to 15% by weight, preferably 0.5% to 2% by weight, of a 

20 compound of this invention. For this use, the compounds 
of this invention may also be used in combination with 
other medications for the treatment of glaucoma 
including choline esterase inhibitors such as 
physostigmine salicylate or demecarium bromide, 

25 parasympathomlnetic agents such as pilocarpine nitrate, 
P-adrenergic antagonists such as timolol maleate, 
adrenergic agonists such as epinephrine and carbonic 
anhydrase inhibitors such as MK-507. 

In the management of hypertension and the clinical 

30 conditions noted above, the compounds of this invention 
may be utilized with a pharmaceutical carrier in 
con^ositions such as tablets, capsules or elixirs for 
oral administration, suppositories for rectal 
administration, sterile solutions or suspensions for 
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parenteral or intramuscular administration, and the 
like. The compounds of this invention can be 
administered to patients (animals and human) in need of 
such treatment in dosages that will provide optimal 
5 pharmaceutical efficacy. Although the dose will vary 
from patient to patient depending upon the nature and 
severity of disease, the patient's weight, special diet 
that is being followed by a patient, concurrent 
medication, and other factors which those skilled in the 

10 art will recognize, the dosage range will generally be 
about 1 to 1000 mg per patient per day which can be 
administered in single or multiple doses. Preferably, 
the dosage range will be about 5 to 500 mg per patient 
per day; more preferably about 5 to 300 mg per patient 

15 per day. 

The conqpounds of this invention can also be 
administered in combination with other antihypertensives 
and/ or diuretics. For example, the compounds of this 
invention can be given in combination with diuretics 

20 such as hydrochlorothiazide, chlorothiazide, 
chlorthalidone, methylclothiazide , f urosemide , 
ethacrynic acid, triamterene, amiloride spironolactone 
and atriopeptin; calcium channel blockers, such as 
diltiazem, felodipine, nifedipine, amlodipine, 

25 nimodipine, isradipine, nitrendipine and verapamil; p- 

adrenergic antagonists such as timolol, atenolol, 
metoprolol, propanolol, nadolol and pindolol; 
angiotensin converting enzyme inhibitors such as 
enalapril, lisinopril, captopril, ramipril, quinapril 
30 and zofenopril; renin inhibitors such as A-69729, FK 906 
and FK 744; a-adrenergic antagonists such as prazosin, 

doxazosin, and terazosin; sympatholytic agents such as 
methyldopa, clonidine and guanabenz; atriopeptidase 
inhibitors (alone or with ANP) such as nK-79300; 
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serotonin antagonists such as ketanserin; A2-adrenosine 
receptor agonists such as CGS 224 92C; potassium channel 
agonists such as pinacidil and cromakalim; and various 
other antihypertensive drugs including reserpine, 
5 minoxidil, guanethidine, hydralazine hydrochloride and 
sodium nitroprusside as well as combinations of the 
above-named drugs. Combinations useful in the 
management of congestive heart failure include, in 
addition, compounds of this invention with cardiac 
10 stimulants such as dobutamine and xamoterol and 

phosphodiesterase inhibitors including amrinone and 
milrinone . 

Typically/ the individual daily dosages for these 
combinations can range from about one-fifth of the 

15 minimally recommended clinical dosages to the maximum 
recommended levels for the entities when they are given 
singly. To illustrate these combinations, one of the 
angiotensin II antagonists of this invention effective 
clinically in the 5-500 milligrams per day range can be 

20 effectively combined at levels at the 1.0-500 milligrams 
per day range with the following compounds at the 
indicated per day dose range; hydrochlorothiazide (6-100 
mg), chlorothiazide (125-500 mg) , ethacrynic acid (5-200 
mg) , arailoride (5-20 mg) , furosemide (5-80 mg) , 

25 propranolol (10-480 mg) , timolol maleate (1-20 mg) , 
methyldopa (125-2000 mg) , felodipine (1-20 mg) , 
nifedipine (5-120 mg) , nitrendipine (5-60 mg) , and 
diltiazem (30-540 mg) . In addition, triple drug 
combinations of hydrochlorothiazide (5-100 mg) plus 

30 amiloride (5-20 mg) plus angiotensin II antagonists of 
this invention (1-500 mg) or hydrochlorothiazide (5-100 
mg) plus timolol maleate (5-60 mg) plus an angiotensin 
II antagonists of this invention (1-500 mg) or 
hydrochlorothiazide (5-200 mg) and nifedipine (5-60 mg) 
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plus an angiotensin II antagonist of this invention (1- 
500 mg) are effective combinations to control blood 
pressure in hypertensive patients. Naturally, these 
dose ranges can be adjusted on a unit basis as necessary 
5 to permit divided daily dosage and, as noted above, the 
dose will vary depending on the nature and severity of 
the disease, weight of patient, special diets and other 
factors • 

The active Ingredient can be administered orally in 

10 solid dosage forms, such as capsules, tablets, and 
powders, or in liquid dosage forxas, such as elixirs 
syrups, and suspensions. It can also be administered 
parenterally, in sterile liquid dosage forms. 

Gelatin capsules contain the active ingredient and 

15 powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesium stearate, stearic acid, and the 
like. Similar diluents can be used to make compressed 
tablets. Both tablets and capsules can be manufactured 
as sustained release products to provide for continuous 

20 release of medication over a period of hours. 

Compressed tablets can be sugar coated or film coated to 
mask any unpleasant taste and protect the tablet from 
the atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract. 

25 Liquid dosage forms for oral administration can 

contain coloring and flavoring to increase patient 
acceptance . 

In general, water, a suitable oil, saline, aqueous 
dextrose (glucose), and related sugar solutions and 
30 glycols such as propylene glycol or polyethylene glycols 
are suitable carriers for parenteral solutions. 
Solutions for parenteral administration preferably 
contain a water soluble salt of the active ingredient, 
suitable stabilizing agents, and if necessary, buffer 
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substances. Antioxidizing agents such as sodium 
bisulfite^ sodium sulfite, or ascorbic acid, either 
alone or combined, are suitable stabilizing agents. 
Also used are citric acid and its salts and sodium EDTA. 
5 In addition, parenteral solutions can contain 

preservatives, such as benzalkonium chloride, methyl- or 
propylparaben, and chlorobutanol . 

Suitable pharmaceutical carriers are described in 
RfiTninCTt:on'fi Pharmac y nf ^ ^ .qriences, A. Osol, a Standard 
10 reference text in this field. 

Useful pharmaceutical dosage-forms for 
administration of the compounds of this invention can be 
illustrated as follows: 



15 Capsules 

A large number of unit capsules are prepared by 
filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient, 150 
milligrams of lactose, 50 milligrams of cellulose, and 6 

20 milligrams magnesiiim stearate. 

.qoft gelatin Capsules 
A mixture of active ingredient in a digestible oil 
such as soybean oil, cottonseed oil or olive oil is 
25 prepared and injected by means of a positive 

displacement pump into gelatin to form soft gelatin 
capsules containing 100 milligrams of the active 
ingredient. The capsules are washed and dried. 

30 Tablets 

A large number of tablets are prepared by 
conventional procedures so that the dosage unit is 
100 milligrams of active ingredient, 0.2 milligrams of 
colloidal silicon dioxide, 5 milligrams of magnesium 



wo 93/04046 



PCT/US92/07022 



stearate/ 275 milligrams of microcrystalline cellulose, 
11 milligrams of starch and 98.8 milligrams of lactose. 
Appropriate coatings may be applied to increase 
palatability or delay absorption. 

5 

Iniectablft 
A parenteral composition suitable for 
administration by injection is prepared by stirring 1.5% 
by weight of active ingredient in 10% by volume 
10 propylene glycol. The solution is made to volume with 
water for injection and sterilized. 

Suspension 

An aqueous suspension is prepared for oral 
15 administration so that each 5 milliliters contain 

100 milligrams of finely divided active ingredient, 100 
milligrams of sodium carboxymethyl cellulose, 5 
milligrams of sodivim benzoate, 1.0 grams of sorbitol 
solution, U.S. P., and 0.025 milliliters of vanillin. 
20 The same dosage forms can generally be used when 

the compounds of this invention are administered 
stepwise in conjunction with another therapeutic agent. 
When the drugs are administered in physical combination, 
the dosage form and administration route should be 
25 selected for compatibility with both drugs. 
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What is claimed is: 

1. A compound of formula (I) 

N Rio 
(CH2)n 

R2^ R3 

5 wherein: 

r1 is other than in the ortho position and is: 

R2 is 

10 (a) H, 

(b) halo (F, CI, Br, I), 

(c) C1-C4 alkyl, 

(d) C1-C4 alkoxy, 

(e) C1-C4 acyloxy, 
15 (f) C1-C4 alJcylthio, 

(g) C1-C4 alkylsulfinyl, 

(h) C1-C4 alkylsulfonyl, 

(i) hydroxy (Ci-C4> alkyl, 
(j) aryl (C1-C4) alkyl, 

20 (k) -CO2H, 

(1) -CN, 

(m) -C0NH0R12, 

(n) -SO2NHR21, 

(o) -NH2, 

25 (p) C1-C4 alkylamino. 
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(c[) C1-C4 dlalkylamlno, 
(r) -NHSO2R20, 
(s) -NO2, 
(t) furyl, 
5 (u) aryl; 

wherein aryl is phenyl optionally substituted with 
one or two sxibstituents selected from the group 
consisting of halo, C1-C4 alkyl, C1-C4 alkoxy, -N02f 
-CF3, C1-C4 alkylthiO/ -OH, -NH2/ C1-C4 alkylamino, C1-C4 
10 dialkylamino, -CN, -CO2H, -CO2CH3, -CO2CH2CH3, -CO2- 
benzyl; 
R3 is 

(a) H, 

(b) halo, 

15 (c) C1-C4 alkyl, 

(d) C1-C4 alkoxy, 

(e) C1-C4 alkoxyalkyl; 
R* is 

(a) -CN, 
20 (b) -NO2, 

(c) -CO2RII; 
r5 is 

(a) H, 

(b) Ci-Cfi alkyl, 

25 (c) C3-C6 cycloalkyl, 

(d) C2-C4 alkenyl, 

(e) C2-C4 alkynyl; 
r6 is 

(a) Ci-Cio alkyl, 
30 (b) C3-C8 alkenyl, 

(c) C3-C8 alkynyl, 

(d) C3-C8 cycloalkyl, 

(e) C4-C8 cycloalkenyl, 

(f) C4-C10 cydoalkylalkyl. 
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(g) C5-C10 cycloalkylalkenyl, 

(h) C5-C10 cycloalkylalkynyl, 

(i) -(CH2)sZ(CH2)inR5, 

(j) phenyl, optionally substituted with 1-2 
substituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2, -NH2, -OH and benzyloxy, 

(k) benzyl, optionally substituted on the phenyl 
ring with 1-2 substituents selected from the group of 
halo, C1-C4 alkyl, C1-C4 alkoxy and -NO2; 



r7^ r8, r9, and r1° are independently chosen from 

(a) H, 

(b) C1-C8 alkyl, 

(c) Ci-Ce perfluoroalkyl, 
15 (d) C3-C6 cycloalkyl, 

(e) -NO2, 

(f) -CN, 

(g) -CONRISrIS, 

(h) -CO2RI'', 
20 (i) -ORIS, 

(j) -(CH2)nCONRi5Ri6 where n is 1-4, 

(k) -(CH2)nC02R^'' where n is 1-4, 

(1) (CH2)nOR^S where n is 1-4, 

(m) aryl, wherein aryl is as defined above, 

25 (n) -CH2 aryl, wherein aryl is as defined above, 

(o) r'' and r8 taken together are -(CH2)t-r 
-(CH2)mX(CH2)q-, 

(p) r9 and rI*' taken together can be S, or 0; 
R" is 

30 (a) H, 

(b) C1-C4 alkyl, 

(c) C1-C4 cycloalkyl, 

(d) phenyl, 

(e) benzyl; 
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R12 is 

(a) H, 

(b) methyl, 

(c) benzyl; 
5 Rl3 is 

(a) -CH2CO2H, 

(b) -C(CF3)20H, 
(C) -CONHNHSO2CF3, 

(d) -COMHOR12, 
10 (e) -C0NHS02R2°/ 

(f) -CONHSO2NHRI9, 

(g) -C(OH)Rl9p03H2, 

(h) -NHCOiraSO2R20, 

(i) -NHPO3H2, 

15 (j) -SO2NHCORI9, 

(k) -OPO3H2, 

(1) -OSO3H, 

(m) -P0{0H)Rl9/ 

(n) -PO3H2, 

20 (o) -SO3H, 

(P) -SO2NHRI9, 

(q) -NHSO2NHCORI9, 

(r) -SO2NHCONHRI9, 
(s) 

N-N 

-CONH^N' 
25 H , 



(t) 



(u) 



N-N 
N--N. 
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(V) 



-CH2' 




5 



R" is 
(a) 
(b) 



H, 

C1-C4 alkyl. 



(c) aryl, wherein aryl is defined as above, 

(d) benzyl, 

(e) CORii, 

(f) CONHRll; 

10 r15 and R^^ are independently 



(a) H, 

(b) Ci-Ce alkyl, 

(c) aryl, wherein aryl is as defined above, 

(d) aryl {C1-C4) alkyl, where aryl is as defined 



or taken together constitute a 

(e) piperidine ring, 

(f) morpholine ring, 

(g) piperazine ring, optionally N-substituted with 



15 



above. 



20 



Ci-Cg alkyl, phenyl or benzyl; 



Rl*' is 



25 



(a) 
(b) 
(c) 
(d) 



H, 

Ci-Cg alkyl, 

phenyl, 

benzyl; 



Rl8 is 



(a) 
(b) 



H, 

Ci-Cg alkyl, 

phenyl, 

benzyl; 



(c) 



30 



(d) 
Rl9 is 



(a) 
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(b) C1-C5 alkyl optionally substituted with a 
substituent selected from the group consisting of aryl, 

• where aryl is as defined above, heteroaryl where 

heteroaryl is as defined above, -OH, -SH, C1-C4 alkyl, 
5 C1-C4 alkoxy, C1-C4 alkylthio, -CF3, halo, -CO2H, 
-CO2CH3, -C02-benzyl, -NH2/ C1-C4 alkylamino, C1-C4 
dialkylamino, -PO3H2, 

(c) aryl, where aryl is defined as above, 

(d) *-CH2 aryl, where aryl is defined as above, 
10 (e) heteroaryl, 

wherein heteroaryl is an unsubstituted, 
monosubstituted or disubstituted 5- or S-membered 
aromatic ring which can optionally contain from 1 to 3 
heteroatoms selected from the group consisting of O, N, 
15 and S and wherein the substituents are members selected 
from the group consisting of -OH, -SH, C1-C4 alkyl, C1-C4 
alkoxy, -CF3, halo, -N02^ -CO2H, -CO2CH3, -C02-benzyl, 
-NH2, C1-C4 alkylamino, C1-C4 dialkylamino; 
r20 is 

20 (a) aryl, where aryl is defined as above, 

(b) C3-C7 cycloalkyl, 

(c) C1-C4 perfluoroalkyl, 

(d) C1-C4 alkyl optionally substituted with a 
siabstituent selected from the group consisting of aryl, 

25 where aryl is as defined above, heteroaryl where 

heteroaryl is as defined above/ -OH, -SH, C1-C4 alkyl, 
C1-C4 alkoxy^ C1-C4 alkylthio, -CF3, halo, -NO2/ -CO2H, 
-CO2CH3, -C02-benzyl, -NH2f C1-C4 alkylamino, C1-C4 
dialkylamino, -PO3H2/ 

30 (e) heteroaryl, where heteroaryl is as defined 

above; 
r21 is 

(a) H, 

(b) Ci-Cg alkyl, 
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(c) phenyl, 

(d) benzyl, 

or taken together constitute a 

(e) piperidine ring, 
5 (f) morpholine ring, 

(g) piperazine ring, optionally N-substituted with 
Ci-Cg alkyl, phenyl or benzyl; 



X is 

10 (a) S, 

(b) 0, 

(c) SO, 

(d) SO2, 

(e) CHR14, 
15 (f) NR"; 



Z is 

(a) -0-, 

(b) -S-, 
20 (c) -NRII-; 

m is 1 to 5; 
n is 1 to 4,• 
q is 1 to 5; 
t is 2 to 5/ 

25 

or a pharmaceutically acceptable salt thereof. 



30 



2. A compoiind of Claim 1 wherein 
r1 is in the para position and is 



wo 93/04046 PCT/US92/07022 



63 

Is In the para position and is 



R13 

5 

r6 is 

(a) Ci-Cio alkyl, 

(b) C3~Cio alkenyl, 

(c) C3-C10 alkynyl, 
10 (d) C3-C8 cycloalkyl, 

(e) phenyl^ optionally substituted with 1-2 
substituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2/ -NH2/ -OH and benzyloxy, 

(f) benzyl, optionally substituted on the phenyl 
15 ring with one or two substituents selected from the 

group consisting of halo, C1-C4 alkyl, C1-C4 alkoxy and 
-NO2; 

R*^, rS, rS, Rio are independently 
(a) H, 
20 (b) C1-C4 alkyl, 

(c) C1-C4 perfluoroalkyl, 

(d) C3-C6 cycloalkyl, 

(e) phenyl, optionally substituted with one or two 
siibstituents selected from the group of halo, C1-C3 

25 alkyl, C1-C3 alkoxy, NO2, CF3, NH2, and OH, 

(f) R*^ and R® taken together are -(CH2)t" / or 
-(CH2)nPC(CH2)q-, 

(g) R^ and R^^ taken together can be S, 0; 
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Rl3 is 

(a) -C0NHS02R2°, 

(b) -NHC0NHS02R2°, 

(c) -NHSO2NHCORI9, 
5 (d) -PO3H2/ 

(e) -SO3H, 

(f) -SO2NHRI9, 

(g) -SO2NHCORI9, 

(h) -SO2NHCONHRI9, 

10 (i) 

N-N 

-CONH'^N'^ 

H ; 

or a phannaceutically acceptable salt thereof. 



15 



3. A compound of Claim 2 wherein 



r6 



IS 

(a) C1-C7 alkyl, 

(b) C3-C4 alkenyl, 

(c) C3-C4 alkynyl; 

20 (d) phenyl, optionally substituted with 1-2 

substituents selected from the group of halo, C1-C4 
alkyl, C1-C4 alkoxy, -NO2/ -NH2, -OH and benzyloxy; 

r13 is 

25 (a) -CONHSO2R20, 

(b) -NHCONHSO2R20, 

(c) -SO2NHRI9, 

(d) -SO2NHCONHR15, 

(e) -SO2NHCOR19, 
30 (f) -S02NHCONHR19; 



or a pharmaceutically acceptable salt thereof. 
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4 . A contpound of Claim 3 wherein 
Ri is 

R13 

-if. 

5 or a pharmaceutical ly acceptable salt thereof. 

5. A compound of Claim 4 selected from the group 
consisting of 

10 • N- ( (4 ' - { { (4-oxo-2-propyl-8-thia-l, 3-diazaspiro- 

((4.5)) dec-l-en-3-yl-methyl) ) - ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) )-benzamide 

• N- ( (4 ( ( (4-oxo-2-propyl-l,3-diazaspiro ((4.4)) non- 
15 l-en-3-yl) methyl) ) ( ( 1, 1 ' -biphenyl-2-ylsulf onyl) ) - 

benzamide 

• N- ( (4 ( {4-oxo-2-butyl-l,3-diazaspiro{ (4.4) )non-l- 
en-3-yl) methyl) ) ( (1, l»-biphenyl-2-ylsulfonyl) )- 

20 benzamide 

• N- ( (4 ' - ( 4 , 5-dihydro*4 , 4-dimethyl-5-"Oxo-2-propyl-lH- 
imidazol-l-ylmethyl) ( (1, 1 •-biphenyl) ) -2- 
ylsulfonyl) ) -benzamide 

25 

• N- ( ( 4 • - ( 4 , 5-dihydro-4 , 4-dimethy l-5-oxo-2-propyl- IH- 
imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) ) -4-chlorobenzamide 

30 • N-((4'-(( (4-oxo-2-propyl-8-thia-l,3-diazaspiro- 

((4.5)) dec-l-en-3y-l-methyl) ) - ( (1, 1 '-biphenyl) ) -2- 
ylsulf onyl) ) -hexanamide 
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N- ( (4 ( ( (4-oxo-2-propyl-l,3-diazaspiro( (2,4) )hept 
l-en-3-yl) methyl) ) ( (1, 1 '-biphenyl-2-ylsulfonyl) ) - 
hexanamide 

5 

N- ( (4 ( ( (4-oxo-2-propyl-l/3-diazaspiro ((4.4) )non- 
l-en-3-yl) methyl) ) ( (1, 1 •-biphenyl-2-ylsulfonyl) ) - 
hexanamide 

10 • N- ( (4 ( ( (4-oxo-2-propyl-l,3-diazaspiro( (4 .5) )dec- 
l-en-3-yl)methyl) ) ( (1, 1 '-biphenyl-2-ylsulfonyl) ) - 
hexanamide 

N- { (4 ( ( (4-oxo-2-butyl-l, a-diazaspiro ((4.4)) non-1- 
15 en-3-yl) methyl) ) ( (1, 1 •-biphenyl-2-ylsulf onyl) ) - 
hexanamide 

N- ( (4 (4, 5-dihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 
20 ylsulf onyl) ) -hexanamide 

N- ( (4 (4, 5-dihydro-4, 4-dicyclopropyl-5-oxo-2- 
propyl-lH-imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) ) -hexanamide 

25 

N- ( (4 (4, 5-dihydro-4, 4-bistrif luoromethyl-5-oxo-2- 
propyl-lH-imidazol-l-ylmethyl) ( (1, 1 '-biphenyl) ) -2- 
ylsulfonyl) ) -hexanamide 

30 • N- ( (4 (4, 5-dihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) -3 '-methyl ((1,1 '-biphenyl) ) -2- 
ylsulf onyl) ) -hexanamide 



67 



• N- ( (4 (4, 5-ciihydro-4, 4-dimethyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) -4-propyl ( (1, 1 '-biphenyl) ) -2- 
ylsulf onyl) ) -hexanamide 

• N- ( (4 (4, 5-dihydro-4, 4-dimetiiyl-5-oxo-2-propyl-lH- 
imidazol-l-ylmethyl) ((1,1 •-biphenyl) ) -2- 
ylsulfonyl) ) -trif luoroacetaxnide 

3, 5-dihydro-5, 5-dimethyl-2-propyl-3- [ (2 (N- 

( (phenylsulf onyl) carboxamido) biphen-4-yl) methyl] -4H- 

lniidazol-4~one • 

6. A pharmaceutical composition comprising a 
pharmaceutical ly suitable carrier and a coxtrpound of any 
one of Claims 1 through 4. 

7. A pharmaceutical conqposition comprising a 
pharmaceutically suitable carrier and a confound of 
Claim 5. 

8. A method of treating hypertension in a warm 
blooded animal comprising administering to an animal in 
need of such treatment an effective amount of a compound 
of any of Claims 1 through 4. 

9. A method of treating hypertension in a warm 
blooded animal coznprising administering to an animal in 
need of such treatment an effective amount of a compound 
of Claim 5. 

10. A method of treating congestive heart failure 
in a warm blooded animal comprising administering to an 
animal in need of such treatment an effective amount of 
a compound of any of Claims 1 through 4. 
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11. A method of treating congestive heart failure 
in a warm blooded animal comprising administering to an 
animal in need of such treatment effective of a con5>ound 
5 of Claim 5. 
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